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Foreign direct investment (FDI) has played an increasingly important role in the 
economic growth in China. With the flow of FDI, the intense competition has led many 
foreign investors to explore new investment opportunities. One of these is the logistics 
industry. The Chinese logistics market is still in its infancy and thus creates tremendous 
opportunities for foreign investors. This sector has been recognized as an important 
driving force in the development of national economy and business given that several key 
cities aspire to be regional or international logistics hubs in China. One of the main tasks 
is to attract foreign logistics investment, a crucial element for a regional logistics hub. 
This thesis attempts to study the influence of site and firm-specific characteristics on 
location behavior of foreign logistics firms across cities as well as within a metropolitan 
area. Partial equilibrium models were developed to investigate how the profit level and 
distribution of logistics service providers across locations were determined, within a 
market structure of monopolistic competition. Based on this, discrete choice models were 
developed. 1775 (or 600) foreign logistics firms during the period of 1992 (or 1993) to 
2001 were drawn from a recent census for the study of inter-city (or intra-city) firm 
location. Some empirical results have been derived. 
First, location determinants of foreign logistics firms across Chinese cities were 
examined. The results indicated that a large market size and good transport infrastructure 
attracted foreign logistics investment, but high labor and communication costs acted as 
deterrence. Foreign logistics investments favored a city with high market liberalization 
level, agglomeration economies and preferential government policies towards FDI. 
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The importance of some location factors varied with firm-specific characteristics, such 
as the organization structure and source of country. Independent establishments favored 
the cities with free trade zones, while branch companies preferred the capital cities. 
Compared to overseas Chinese companies, firms from foreign countries were less 
sensitive to the availability of local information infrastructure. The impact of some site 
attributes was found to vary with time. The market liberalization level, roadway 
transportation and advantages in capital cities have become more important to foreign 
logistics firms in recent years. 
The location behavior of foreign investments within a metropolitan area was also 
investigated. The empirical results drawn from a study on Shanghai suggested that FDI 
favored locations close to Central Business District (CBD), seaport and airport. Other 
factors included urbanization, market size, market liberalization level, government 
preferential policy and availability of supporting services. The CBD’s attractiveness to 
foreign logistics investment decreased over time. The importance of site attributes on 
foreign logistics firms’ location in a city also varied with firms-specific characteristics. 
For instance, compared to those established before 1998, new firms preferred good 
roadway infrastructure but avoided the locations near HONGQIAO International Airport, 
which was converted to domestic airport status. 
To conclude, the location choice of foreign logistics firms is determined by the 
interaction of site attributes and firm-specific characteristics. Firms’ location preference 
was found to vary over time. Researchers and policy-makers should thus include the 
firm-specific effects in any attempt to understand the location behavior of foreign 
logistics providers. 
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Chapter 1. Introduction 
 
    Since the reform and opening up of the economy in the late 1970’s, foreign direct 
investment (FDI) has increased rapidly in China. China surpassed the U.S.A. to be the 
world's largest host country for FDI in 2003, according to a report released by the 
Organization for Economic Cooperation and Development (OECD). Foreign investment 
has played a very important role in the economic growth of China. 
With the mass flow of FDI, competition has intensified with many foreign investors 
exploring alternative investment opportunities. One promising area is the logistics sector. 
Since the Chinese logistics market is growing from an infant state, tremendous 
opportunities in the market have attracted a lot of attention from both domestic and 
foreign investors (Hong et al. 2004). It has been recognized widely as an important 
driving force for national economy and business.  
Chinese cities, such as Shanghai, Tianjin and Shenzhen aim to establish themselves as 
regional or international logistics hubs. Municipal governments have developed logistics 
strategies and adopted preferential policies, such as establishment of urban logistics parks. 
One of the main objectives of these cities is to attract foreign logistics firms, since 
availability of world-class logistics service providers is a key element towards a regional 
logistics hub (Oum and Park 2004). 
This thesis focuses on the location behavior of foreign logistics firms in China. Under 
a planned economy, private and foreign investments were largely forbidden to enter the 
logistics market. Since economic reform of the late 1970’s, the logistics industry has been 
transformed from an industry dominated by a few big state-owned enterprises to the one 
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consisting of a lot of private-owned and foreign logistics providers. Given China’s 
accession to the World Trade Organization (WTO), many restrictions on foreign firms in 
providing logistics services will be removed before 2005. 
Although foreign investments in logistics industry are still under some strict regulation 
currently, the market potential is promising and many foreign investors have made an 
attempt to enter the market. For example, the capital invested by foreign partners in the 
sector of transportation, storage, post and telecommunications increased from 6,961 
million US dollar (USD) to 15,163 million USD from 1996 to 2001 (China Statistical 
Yearbook 1997-2002). Leading logistics providers, such as FEDEX, UPS and DHL have 
already entered the market. 
 
1.1 Literature Review 
 
There is ample empirical evidence on FDI location in the literature. A large proportion 
of research has looked at FDI in the U.S.A. (Woodward 1992; Coughlin et al. 1991; 
Ondrich and Wasylenko 1993; Head et al. 1999; Coughlin and Segev 2000; Figueiredo et 
al. 2002), while some has focused on other countries (Hayashi et al. 1986; Hansen 1987; 
Wu 1999; Mcquaid et al. 1996; Leitham et al. 2000; Cieslik 2005). Most studies 
investigated manufacturing FDI and several location factors have emerged. These are 
land availability, presence of agglomeration economies and good transportation 
infrastructure. High tax rates act as deterrence while market size and government 
promotion are attractive factors. 
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Although the service industries have expanded rapidly with international production 
during the last decades, theoretical and empirical studies in this field are still at its 
infancy. Dunning (1989) reviewed the conceptual and theoretical issues in applying the 
eclectic theory of international production to explain the international behavior of service 
multinational enterprises. Some researchers have argued that the theories of multinational 
enterprise and FDI can be applied to service multinationals, but distinctive characteristics 
of international services must be noted (Boddewyn et al. 1986). Empirically, some efforts 
have been made to apply the FDI theory associated with the manufacturing sector to 
service industries (Dunning and McQueen 1982; Seymour et al. 1985; Terpstra and Yu 
1988; Li and Guisinger 1992). 
The massive inflow of FDI to China has recently received much attention from 
economists, business analysts and geographers. Some studies were descriptive and 
anecdotal (Hayter and Han 1998; Luo 1997). Most of them used provincial-level 
aggregate data (Wei et al. 1999; Coughlin and Segev 2000; Cheng and Kwan 2000; Sun 
and Parikh 2001) and city-level statistical data in China (He 2002, 2003). Only several 
studies were based on firm-level data (Chen 1996; Head and Ries 1996). 
 
1.2 Research Gaps 
 
1.2.1 Research Gaps on FDI Location in China 
 
The study on FDI location in transitional economies is at its infancy. Existing analyses 
on FDI in China are based on aggregate statistical data, and are unable to shed light on 
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the influence of firm-specific characteristics. Moreover, previous research treats FDI in 
various industries as a homogenous group, neglecting the differences between them. 
 
1.2.2 Research Gaps on Foreign Logistics Firms Location 
 
A review of the literature confirms that little has been studied on the location behavior 
of logistics service providers. Attracting world-class logistics service providers is 
important if a city aims to be a regional logistics hub (Oum and Park 2004). Since local 
providers are less competitive in China currently (Hong et al. 2004), an understanding of 
location behavior of foreign logistics firms is timely and appropriately. This thesis 
attempts to fill in this research gap in the literature by investigating location determinants 
of foreign logistics service providers, which play an important role in improving the 
quality of urban logistics service (Chin and Hong 2004) and enhancing the 
competitiveness of a city as a regional logistics hub. 
 
1.2.3 Research Gaps on Firm-Specific Effect on FDI Location 
 
Previous empirical studies (Bartik 1985; Woodward 1992; Head et al. 1999; 
Figueiredo et al. 2002) focused more on the impact of site attributes than firm-specific 
characteristics, although the importance of firms-specific effects has been recognized 
(Dunning 1988; Qu and Green 1997; Zhou et al. 2002; He 2003). One reason is the lack 
of data. Based on recent census data, this thesis attempts to enrich the literature by 
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investigating the influence of site and firm-specific characteristics on the location choice 




This thesis aims to investigate the location behaviors of foreign logistics firms in 
China. The author attempts to: 
• Investigate the location behavior of foreign investments across cities as well as in a 
metropolitan area in a transitional economy. Most of previous studies concerning FDI 
location in China emphasized the inter-city location. This research could enrich the 
literature by studying intra-metropolitan location of foreign investment. Moreover, there 
are some characteristics associated with a transitional economy, such as market 
liberalization. This research attempts to investigate the impact of these factors. 
• Investigate location choices of foreign firms in a service industry – logistics. Most of 
previous studies in the literature emphasize manufacturing FDI. This research will focus 
on the location behavior of a service industry – logistics. The author attempts to study 
whether the location behavior of a service industry is different from that of manufacturers. 
• Investigate firms-specific and time effects on location decisions of logistics firms. 
Firm-specific and time effects have been largely ignored by previous studies. This 
research attempts to do some contributions in this area. 
• Derive policy implications in attracting foreign logistics firms. A number of Chinese 
cities aim to be regional or international logistics hubs. A key strategy for them is to 
attract foreign logistics firms. The current policies on logistics emphasize the 
 5
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construction of transport infrastructure, but largely ignore soft factors (such as the 
improvement of labor quality) and firm heterogeneity. A study is needed to provide some 
implications for policy makers given few studies have been done in this area. 
 
1.4 Contribution and Significance 
 
The thesis seeks to add value in the following: (1) to better understand the location 
behavior of foreign investments in a transitional economy; (2) to capture location 
determinants of foreign logistics providers; and (3) to draw some conclusions on the 
impact of firm-specific characteristics on location choices of foreign investors. 
Some logistics services provided by local firms in China are undependable and 
unresponsive (Carter et al. 1997). Therefore, attracting foreign logistics firms is a strategy 
to upgrade urban logistics system and develop a city into a logistics hub. As a number of 
cities aim to be regional or international logistics hubs, appropriate public policy on 
logistics in attracting foreign logistics investments becomes increasingly important. This 
research attempts to draw some conclusions on this issue. 
 
1.5 Scope of This Thesis 
 
The theoretical and empirical studies in this research emphasize the location decisions 
of foreign logistics firms. “Foreign logistics firms” are defined as all types of foreign-
funded firms, which provide logistics services for other manufacturing or commercial 
organizations and have independent account system. Logistics services include 
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transportation, warehousing, some value-added services and arrangement of freight (or 
cargo) transportation etc. Logistics information management firms are not covered, 
because it is difficult to differentiate logistics information management firms from other 
information related enterprises. Second, the empirical evidence on location determinants 
is concerning foreign logistics providers. One should be cautious in extending the results 
to local logistics firms, which may be more likely to be influenced by some other factors, 
such as the founders’ existing location and their relationship network. Finally, the section 
concerning intra-metropolitan location choices of foreign logistics firms focuses on 
Shanghai. One should be cautious in extending the results to other cities. 
 
1.6 Outline of This Thesis 
 
The thesis is organized as follows. Chapter 2 gives the literature review. Chapter 3 
introduces discrete choice approach - the methodology used in this research. Chapter 4 
provides some important background information concerning Chinese logistics. Chapter 
5 investigates inter-city location determinants of foreign logistics firms in China. Chapter 
6 focuses on intra-metropolitan location choices of foreign logistics firms in a Chinese 
city – Shanghai. The last chapter provides the concluding remarks and implications for 
future research and policy makers. The detailed literature covering location theory and 
foreign direct investment will be reviewed in the next chapter. 
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Chapter 2. Literature Review 
 
This chapter reviews the literature, pertaining to firm location theories, foreign direct 
investment and empirical studies on firm location. Some conclusions are drawn at the end. 
 
2.1 Theoretical Research on Firm Location 
 
 
Location theories fall largely into two categories: location in homogeneous space and 
location in heterogeneous space (Mathur, 1979). In the former, consumers are assumed to 
distribute evenly in space. Demand is an intrinsic part of market area. In the case of 
heterogeneous space, market size is given at discrete points. 
 
2.1.1 Homogenous-Space Location Theory 
 
Following Webber (1972), this thesis classifies ‘Homogenous-Space Location Theory’ 
into two groups: the ‘Central Place Theory’ and the ‘Interdependence Theory’. The 
Central Place Theory studies the effect of market shape and size on the location choice 
while interdependence theory highlights the effects of competition on location decisions. 
 
2.1.1.1 Central Place Theory 
 
Lösch’s (1954) theory of firm location presented ideas on the size and shape of market 
areas, the functions of towns and the location equilibrium. Lösch assumed that in an 
 8
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unbounded homogeneous landscape, the competitive firms were profit maximizers and 
the entry cost was zero. The conclusion was that these firms would sell in hexagon 
shaped market areas, and the space would completely be covered in the spatial 
equilibrium. 
Competition may produce circular but not hexagonal market areas in the long run 
(Mills and Lav, 1964) since a circular market area may provide greater profits than a 
hexagon under some certain cost and demand relationships. On the contrary, Greenhut 
and Ohta (1973) indicated that competition in economic space typically required the 
hexagonal market area rather than the circle because hexagon possessed greater 
maximum distances and higher prices, which could offset its smaller sales. 
Eaton and Lipsey (1976) argued that in Loschian model, (1) besides the regular 
hexagon, there was a wide range of possible configurations of firms, including squares, 
rectangles, and irregular hexagons which could satisfy the equilibrium condition; (2) at 
the free entry equilibrium, the profits of existing firms might be nonnegative, which 
implied that zero profits was not a condition of equilibrium; and (3) there was no 
tendency for firm’s entry to convert a non-hexagonal configuration into a hexagonal one. 
The difference between above results and those in the existing literature arises from 
methodology adopted. 
 
2.1.1.2 Interdependence Theory 
 
Whereas ‘Central Place Theory’ attempts to find the best pattern of location from the 
perspective of the whole society, the ‘Interdependence Theory’ considers the influence of 
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competition between firms. Firm behavior does not necessarily result in the social 
optimality. 
Hotelling (1929) studied a sub-game perfect equilibrium in a two-stage location-then-
price game by assuming that (1) buyers were identical and spread uniformly along a line, 
(2) buyers paid transport cost, (3) the demand was extremely inelastic, and (4) there were 
only two producers and production cost was zero. The result showed that the firms would 
locate back-to-back at the market center. The criticism of this model is that absolutely 
inelastic demand implies that consumers have infinite incomes, which is unrealistic. In 
addition, Hotelling’s conclusion that sellers locate at the market center cannot be 
extended to more than 2 sellers situation. 
It is Hotelling’s original contention that competition between firms leads them to 
provide essentially the same product, which is usually referred as the ‘Principle of 
Minimum Differentiation’. Anderson and Neven (1991) proved that competition between 
Cournot-type oligopolists led to spatial agglomeration and argued that firms did not 
necessarily earn super-normal profits at the free entry equilibrium.  
Some other types of games explored diverge from Hotelling’s conclusion. A location-
then-quantity game has been introduced by Salant (1986) and shown that at the 
equilibrium, firms will be unevenly spaced and no more than two firms will occupy any 
single location. Anderson, Palma and Hong (1992) compared simultaneous price and 
location game and two-stage location-then-price game. The conclusions indicated that 
equilibrium locations were further apart under the second game. In spatial competition 
with price-taking firms, a unique equilibrium is shown to exist and spatial agglomeration 
will occur only if demand is inelastic and there are only two firms (Anderson and Engers, 
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1993). Hamilton et al. (1994) analyzed a duopoly model where firms first chose locations 
on a line and then chose quantities. They found that given low transport costs, 
agglomeration occurred. As transport cost increased, firms moved away from the market 
center. 
In a spatial context, some conclusions may be different from those in classical price 
theory. For instance, some forms of spatial competition may result in higher prices than 
those realized under spatial monopoly (Greenhut et al. 1975; Capozza, Order 1977). In 
addition, cost increases may cause lower market prices (Capozza and Attaran 1976). 
Capozza and Order (1978) interpreted that this reversal was because the applied Loschian 
model was an extreme case of a group of firm price reaction models. 
 
2.1.2 Heterogeneous Space Location Theory 
 
Weber (1929) set the stage for the “least-cost theory of plant location”. Firms were 
assumed to locate to minimize transport and labor cost. Buyers were assumed to locate at 
a given market center, with prices of goods fixed and the demand for each product 
unlimited. The conclusion was that firms tended to locate near raw materials, markets or 
labor. The most important criticism over this model is its assumption of perfect 
competition, which is incompatible with the spatial framework because distance presents 
firms with monopoly over space (Webber, 1972). Subsequently, the theory has evolved 
into various forms. Hoover (1937) studied the size of the firm’s market area and variable 
demands over space while Isard (1956) introduced a substitution cost analysis. 
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Moses (1958) integrated location theory with the theory of production and concluded 
that the optimum location depended on the following factors: prices of inputs, 
transportation rates, the geographic position of materials and markets, the production 
function and the demand function. The analysis was further carried out by Bradfield 
(1971), Emerson (1973), Khalili et al. (1974), Miller and Jensen (1978), Mathur (1979), 
and Eswaran et al. (1981). However, the above studies focused only on firm location 
behavior in a deterministic world. 
Webber’s (1972) pilot study on location theory under uncertainty compared theories of 
firm location under certainty and uncertainty. The author concluded that uncertainty 
could affect distance costs, external economies and diseconomies of scale, which were 
three main factors determining firm location. The analysis was descriptive and suggestive. 
A number of sequent studies have extended this subject and investigated some types of 
uncertainty that may affect firm location: demand uncertainty (Mai 1981, 1984), output 
price uncertainty (Katz, 1984), input price uncertainty (Hsu and Mai, 1984) and transport 
rate uncertainty (Alperovich and Katz, 1983). The results suggest that some conclusions 
obtained in a certainty world can be generalized in an uncertainty framework. 
Hsu and Tan (2000) employed a unifying approach to examine the exclusion theorem 
in a Weberian space under various types of uncertainty. They concluded that (1) in a 
Weberian triangle, a firm would never find an intermediate location optimal; (2) Whether 
an interior location was optimal depended on the type of uncertainty faced by a firm, the 
firm’s attitude toward risk and the convexity of the transport cost function. 
Some research in the literature focuses on the impact of business taxes on location 
choice under different types of uncertainties. The dependence or independence of risk on 
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the location variable plays a crucial role in determining the impact of taxes under 
uncertainty (Park and Mathur 1990). Yeh, Suwanakul and Mai (1996) employed a 
triangular production-location model and showed that when output price was random, the 
imposition of taxes had significant effects on the optimal location and output of a firm. 
Moreover, the effects of taxes differed according to the tax structure. The theory has been 
generalized by Tan and Chu (2002) into a model on the effects of various business taxes 
on firm location. 
 
2.2 Foreign Direct Investment 
 
There are some conventional theories concerning FDI, including the market 
imperfections approach, product cycle theory, internalization approach and the eclectic 
paradigm. I proceed to review these theories now. 
 
2.2.1 The Market Imperfections Approach 
 
The basic assumption of this approach is that FDI would never occur without market 
imperfections (Hymer 1960; Caves 1971, 1974a and 1974b). Market imperfections may 
be caused by scale economies, tariff and non-tariff barriers between countries. In a 
perfect market, the only choice to serve foreign markets is international trade. 
A multinational enterprise (MNE) may face some disadvantages compared to local 
firms when it makes international production, such as the lack of information and 
knowledge on local market. To overcome these inherent disadvantages, MNE must 
 13
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
possess some ownership advantages, such as advanced technology and financial strength 
etc. 
 
2.2.2 Product Cycle Theory 
 
The basic assumptions of this theory are: (1) the monopolistic advantages enable 
MNEs to cover the inherent disadvantages, (2) the conditions of source and host countries 
are different significantly, and (3) a new product is stimulated by the promises of the 
home market (Vernon 1966, 1979). Normally a product goes through several stages - 
from a new product to a mature product to a standardized one. During this process, some 
specific aspects of MNE’s advantages as well as the market conditions change. 
Accordingly, the MNE may exploit its advantages through investing overseas. A 
significance of this model is to incorporate time dimension into FDI theory. 
 
2.2.3 Internalization Approach 
 
Buckley and Casson (1976a, 1976b) argued that because intermediate product markets 
were associated with somewhat imperfections, MNEs had an incentive to bring these 
activities under the organization’s ownership and control. The buyer uncertainty was 
another important reason for MNE to choose internalization, especially when quality 
control was crucial and when international communication between buyer and seller was 
better achieved under control of one organization. 
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The above FDI theories highlight the motivations and incentives of foreign direct 
investment from different aspects. But none of them take spatial dimension into 
consideration and hence cannot be used to explain FDI location. The eclectic paradigm of 
international production integrates above theories (Dunning, 1977, 1988) and offers a 
framework on the extent and distribution pattern of foreign activities. 
 
2.2.4 The Eclectic Paradigm 
 
The eclectic paradigm posits that multinational activities are driven by three groups of 
advantages, namely ownership, internalization and location advantages. Ownership 
advantages are firm-specific advantages generated from resources owned by a firm. 
Internalization advantages are possessed by the MNE when it internalizes some activities 
instead of purchasing them from the market. Location-specific advantages are specific to 
a site, such as resources, networks, and institutional structures. If an enterprise possesses 
only the first two advantages, it will choose to export domestic products. On the other 
hand, when the MNE finds it profitable to combine its assets with advantages of foreign 
countries, international production takes place. Eclectic theory has been extended by 
Dunning (1993, 1998) to embrace some latest development. It is a robust framework for 
explaining various aspects of international production (Dunning 1993). 
 
The eclectic paradigm incorporates spatial dimension into FDI theory by investigating 
location advantages. However, it focuses on location choice between countries but not 
within a sub-national framework. Fortunately, a number of empirical studies have been 
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done in this field. The next section attempts to investigate existing empirical evidence on 
firm location. 
 
2.3 Empirical Studies on Firm Location 
 
 
2.3.1 Firm Location Decisions across Cities 
 
 
Empirical studies seek to identify the factors that could influence firm location 
decisions. Location determinants could be classified into three groups: (1) demand, such 
as the shape of the demand curve for a given product, the competitiveness of the industry; 
(2) cost, such as the cost of land, labor, management, materials, equipment and 
transportation and (3) personal considerations, such as environmental preferences and the 
security. The demand and cost factors are influential in most site-selections while the 
personal considerations may be apparent for small firms. 
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Table 2.1 Determinants of location decisions from previous studies 
Groups Sub-groups Previous Studies Impacts 
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 Spending policy 
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 Special Zones Wu (1999)  
Zhou et al. (2002) 
+ 
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Source: Author’s compilation 
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Schmenner (1982) concluded that the following six requirements were dominant in 
business location, these are labor cost, labor unionization, proximity to markets, 
proximity to suppliers/resources, proximity to other company facilities (if any) and 
quality of life in the area. Economic integration characterized by internal and external 
transaction costs may also affect FDI location (Bertrand 2005). Previous studies 
concerning business location and some findings are listed in Table 2.1. It reveals that 
although most conclusions are consistent, the impact of some location factors, such as 
average wage rate vary widely. Several previous studies (Coughlin et al. 1991; Ondrich 
and Wasylenko 1993; Coughlin and Segev 2000) highlighted this issue. 
 
2.3.2 Intra-metropolitan Location Decisions 
 
Since the 1980’s, there has been some interest in the intrametropolitan location of 
economic activities. One of the central concerns is whether the CBD has lost its 
uniqueness given trends in suburbanization. 
Vahaly (1976) established a model to study the intrametropolitan location of service 
and office firms and found following location patterns: (1) CBD orientation (legal and 
financial activities), (2) low cost access to the metropolitan area (warehousing), (3) 
access to population from dispersed locations (banking offices, retails), and (4) near the 
airport and along interstate highways (federal government activities). 
Many economic activities are found to have considerable degree of decentralization 
(Shukla and Waddell 1991). The sub-urbanization of services has been observed in 
Washington DC (Harrington and Campbell 1997) and Tel-Aviv Yafo, Israel (Alperovich 
and Deutsch 2003). 
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Three main factors considered by producer services are market-pull factors, 
specialized labor and urban externalities (Coffey and Polese 1987). It is focused that the 
producer service activities in Canada is highly concentrated but not in a simple 
hierarchical pattern. A recent study by Shearmur and Alvergne (2002) indicated that the 
location patterns of business services were a combination of concentration and dispersal. 
The intra-metropolitan location decision of business services depends on the relationship 
between the service provider and the customer as well as the market size (Aguilera 2003). 
If face-to-face contact with customers is important, service activities will locate near their 
market. If customers are outside the metropolitan area, the service will choose locations 
close to transport nodes. 
 
2.3.3 Firm Specific Effects on Location Decision 
 
Some previous studies have highlighted the firm-specific effects on location behavior. 
Button et al. (1995) studied the influence of some firm-specific characteristics on 
transport significance on manufacturers’ location and found that: (1) branch plants had 
greater emphasis on inter-regional transport modes, (2) different industries had different 
importance upon transport, and (3) bigger firms in terms of number of employees 
emphasized more on transport effects. 
The effectiveness of government policies depends on some firm-specific attributes, 
such as type of investment, market orientation, size of investment, years of investment 
and type of product (Rolfe et al.1993). Smaller firms tend to place more emphasis on the 
relaxation of restrictions on dividends and inter-company payments while larger firms 
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prefer subsidized loans and tax. Moreover, the level of employment does not significantly 
affect investment preference and newer firms view government incentives as less 
favorable than older firms. 
The relative importance of location factors in host countries may vary with firms’ 
characteristics (Tatoglu and Glaister 1998). The location factors’ importance varies 
significantly with the country of origin, to a moderate extent with the mode of entry 
(acquisition or greenfield) and to a modest extent with the firm size but not with the 
ownership pattern (wholly owned or joint venture). More specifically, foreign wholly 
owned firms put more emphases on international transport and communication costs 
compared to joint ventures. The means of labor supply and infrastructure are significantly 
higher for acquisition mode compared with green field mode. Larger firms appear to be 
attracted more by availability of low cost inputs, incentives and tax advantages. 
 
2.3.4 Location of FDI in China 
 
The massive inflow of FDI into China has recently received some attention from 
researchers in the field of economics, business and geography. He (2002) found that 
foreign investors were inclined to favor Chinese cities that could minimize information 
costs and preferred agglomeration economies. FDI location is also influenced by the 
existence of good transportation linkages (Chen 1996). Large market, good infrastructure 
and preferential policy have a positive effect but wage cost has a negative effect on FDI 
location. Moreover, there is a strong self-reinforcing effect of FDI itself (Cheng and 
Kwan 2000). Head and Ries (1996) found that cities with better infrastructure and 
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established industrial base attracted more FDI. Another interesting finding was that 
agglomeration effects could greatly magnify the direct impact of government policy. 
Zhou et al. (2002) examined Japanese investment in China and identified the impact of 
government policy on FDI location choice. The research revealed that the policy factors, 
such as ‘Special Economic Zones (SEZ)’ and OCC had a significant influence on 
location choice during early period of the opening up. However, their impact decreased 
over time as growing competition from other special investment zones in China. 
A study investigating FDI location behavior within a metropolitan area (Guangzhou 
city) found that distance to the city center, access to major high-ranking hotels, and a 
dummy variable for Economic and Technological Development Zone were important in 
attracting foreign investment (Wu 1999). 
Some studies concentrate on the impact of country of origin on FDI location in China. 
Qu and Green (1997) argued that FDI from foreign countries were more sensitive to city 
size, consumption level and infrastructure while FDIs from Hong Kong put more 
emphases on culture and geographical distance. Japanese FDIs focus on resource seeking. 
Non-Asian firms emphasize labor productivity and economic fundamentals (Zhao and 
Zhu 2000). A recent study conducted by He (2003) revealed that American, Hong Kong 
and Taiwanese firms tended to locate the city access to domestic markets, but Japanese 
investors were more likely to choose port cities. 
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2.3.5 Location of logistics activities 
 
Little research has been done concerning the location of logistics activities. Two of 
these (Oum and Park 2004; Sheu 2003) targeted at the location choices of distribution 
centers of multinational enterprises. Based on an integrated supply chain based spatial 
interaction model, Sheu (2003) studied the location of distribution centers for 
multinational personal computer manufacturing enterprises. The empirical results showed 
that Shanghai was ranked highest for siting the distribution centers in China. Oum and 
Park (2004) focused on multinational firms’ location preference for regional distribution 
centers in the Northeast Asian region. Through a structured questionnaire-based survey 
and personal interviews, the authors identified some location determinants of 
multinational distribution centers. The survey results also revealed that at the moment, 





The above literature review reveals that although there are a large pool of studies on 
location theories and empirical investigations, little research has been done on the 
location of foreign logistics firms. Previous research on FDI in China treated foreign 
investments in various sectors as homogenous, focusing on the impact of site attributes 
but not firm-specific effects, which also play an important role in determining firm 
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location choice. In addition, most studies have ignored intra-metropolitan location 
decisions. This study attempts to fill in these research gaps by investigating the impact of 
site and firm-specific attributes on the location of FDI in a service industry – logistics 
across Chinese cities as well as within a metropolitan area. The next chapter will review 
the methodologies adopted by previous studies. 
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Chapter 3.  Review of Methodology 
 
Although a systematic approach to empirical location modeling has yet to be 
ascertained, increasing availability of data sets has driven many researchers to use 
econometric advances analyzing sophisticated empirical location work (Justman, 1994; 
Button et al., 1995; Hines, 1996; Holmes, 1998; Zhou et al., 2002). In a study of firm 
location, ordinary least squares regression is not appropriate, because it assumes that the 
dependent variable should have a normal distribution. In the case of firm location, the 
dependent variable cannot be negative and thus is not normal. Moreover, there may be 
many zero counts because some small areas may not receive a firm at all. In the literature, 
three types of methodology have been widely used for the empirical study of firm 
location, these are, the Tobit model, Poisson model and discrete choice analysis.  
 
3.1 Tobit Model 
 
The Tobit model can be employed when the dependent variable is censored at zero. It 
is a satisfactory solution when many zero counts are observed in the data. The basic 
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Where, yi denotes the number of firms in an area i. Xi denotes a vector of observable 
characteristics of area i, such as market size, labor market, government policy, 
agglomeration economies and transportation infrastructure. ui represents the error terms. 
Some previous studies (Ihlanfeldt and Raper 1990; Hong 2004) used the Tobit mdoel 
to study firm location. We can observe that dependent variable in the Tobit model is 
variable. When location decision should be regarded as a discrete 
hoice, it seems inappropriate. 
 
3.2 Poisson Model 
 
he occurrence of rare events. Assuming that the number of firms in an 
area follows Poisson distribution, the probability of an area receiving the number of firms 
is determined by a vector of site characteristics. The probability of rece ing a number of 
firm
 
treated as a continuous 
c
 
Some research has applied Poisson models to study the firm location decision (Wu 
1999; Coughlin and Segev 2000; List 2001; Figueiredo et al. 2002, Cieslik 2005). The 
model relates the number of foreign firms at a particular site to a vector of site attributes. 
It is appropriate when the dependent variable takes on nonnegative integer values 
corresponding to t
iv
s is given as: 
P r( ) / !, 0 ,1, 2 , ...,i iyi i i iy x e y y
λ λ−= =  
Where yi is the number of firms in an area i. xi describes the features of the area. λi 
denotes the mean number of firms in the area. λi is assumed to be log-linearly dependent 
on the vector of explanatory variables, which denotes site characteristics: 
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Where, β  represents a vector of coefficients on explanatory variables that needs to 
be estimated. The model can be calibrated by maximum likelihood methodology. 
Unfortunately, the Poisson model assumes that the conditional mean λi equals the 
conditional variance, that is: 
 
j
v a ri i i i iE y x y x λ⎡ ⎤ = ⎡ ⎤ =  
his assumption may be violated because firms are likely 
to 
rcome the problem, a generalized version of the Poisson model – the negative 
binomial model could be used. The negative binomial distribution allows the variance of 
the process to differ from the mean. The probab lity that the number of firms in an area is 
given as: 
⎣ ⎦ ⎣ ⎦
 
In the case of firm location, t
concentrate in some certain area, which is called over-dispersion in the literature. 
Over-dispersion is a type of heteroscedasticity and may lead to biased estimation 




( )P r( ) i ii i
yy x α µα




α α µ α µ
⎡ ⎤ ⎡ ⎤Γ += ⎢ ⎥ ⎢ ⎥  Γ + Γ + +⎣ ⎦ ⎣ ⎦
 
Where, Гdenotes the gamma function.  
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In the negative binomial model, the mean number of firms in area i equals to μi. The 
conditional variance in area i equals toμi +μi2/α. As a result, the variance exceeds the 
mean. It could be stated as: 
 
{ }var 1 /i i i i i iy x E y x E y x α⎡ ⎤ = ⎡ ⎤ + ⎡ ⎤⎣ ⎦ ⎣ ⎦ ⎣ ⎦  
 
As a result, the over-dispersion is captured. It should be noted that the negative 
binomial model is an extension of the Poisson model. When the estimated parameter 1/α
is zero, the conditional mean equals to the conditional variance, and the negative 
binomial model becomes the Poisson model. 
There are several advantages concerning the Poisson regression. First, it has 
advantage in dealing with large spatial choice sets, which is a drawback of the 
conditional logit model that we will discuss later. Second, extension of the Poisson 
regression model can be used to address the over-dispersion problem, which may be 
caused by the prevalence of zeros (List 2001) or originated by an excessive spatial 
concentration of firms (Wu 1999; Coughlin and Segev 2000). Despite these attractive 
fea
e model takes sites as research target (or observations), it cannot be applied to study 
ising approach that can avoid the above problems is discrete choice analysis. 
Th
tures of the Poisson regression model, it lacks a theoretical underpinning such as the 
random utility maximization framework for the discrete choice analysis. Moreover, since 
th
firm-specific effects on plant location. 
One prom
e next section will focus on the literature concerning discrete (spatial) choice approach. 
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n alternative is the theory of 
sat
sed discrete choice models. 
eriving from stochastic utility maximization, McFadden (1978) introduced a family 
of 
 Discrete Choice Model (DCM) 
 
A natural starting point of the DCM is the theory of rational choice behavior and its 
formal adaptation:  
 
 A decision maker can rank possible alternatives in order of preference, and will 
always choose from available alternatives the option which he considers most desirable, 
given his tastes and the relative constraints placed on his decision making, such as his 
level of income or time availability (Domencich and McFadden, 1975). 
 
This theory is the foundation of modern economic analysis. Many critics tend to 
oppose its strong normative flavor in utility analyses, especially the assumption of perfect 
information and discrimination in the decision process. A
isficing. When the cost of acquiring information and others are duly considered, these 
two approaches should be consistent (McFadden 1975). An excellent overview of 
discrete choice models and some extensions could be found in Maddala (1983), Ben-
Akiva (1974), McFadden (2000) and Train (2003). Remaining part of this section 
highlights several commonly u
D
discrete choice models. This family has two basic characteristics: (1) allows a general 
pattern of dependence among the unobserved attributes of alternatives; and (2) yields an 
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analytically trac rm for the choice probabilities. The following theorem 
defines
table closed fo
 this group of models: 
Theorem: Suppose G (y1 ,…, yj) is a nonnegative, homogeneous-of-degree-one 
function of (y1, … , yj) ≥ 0. Suppose 
 
1( ,..., )iy JLim G y y→+∞ = +∞  for i = l ,…, J. Suppose 





i iG y y∂ ∂ ∂ is nonnegative if k is odd and 
non-positive if k is even. Then, 
 
iV GeP = ),...,(/),...,( 11 jj VVVVii eeGee  
 





Substitution of G (y ,…, y ) with sum of y ( y = 1,…,J) yields the MNL model. To 
make the model operationally tractable, McFadden (1974) introduced three assumptions: 
(1) Independence of irrelevant alternatives (IIA property), which states that the ratio of 
the probabilities of choosing one alternative over another is unaffected by the presence or 
absence of any additional alternatives in the choice set. 
(2) Positivity. The probability that each alternative is chosen has to be positive. 
T
ich is consistent with utility maximization. 
The family consists of multinomial and McFadden’s nested logit model, which are two
cial cases of the above Theorem. 
 
3.3.1 Multinomial Logit Model (MNL) 
 
1 j i 
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(3) Irrelevance of alternative set effect. It means that the utility function is additive 
separable. 
Under above assumptions, the MNL could be given as: 
 










here, Ui denotes the utility of alternative i. 
ble components of the utility for alternative i. 
           εi denotes the error terms. 
 
 and Daly and Zachary 
(1978). 
The NL allows interdependence between the pairs of alternatives in a common group. 
It is proven to be consistent with utility maximization under some certain condition 
(McFadden, 1978). A two level NL model could be described as: 
W
             Vi denotes the observa
  
       Pi denotes the probability of choosing alternative i. 
 
3.3.2 Nested Logit Model (NL) 
 
Another special case is NL, the most widely known relaxation of the MNL. The 
application of the NL in disaggregate form was first undertaken by Ben-Akiva (1974) and 
its theoretical derivation should be attributed to Williams (1977)
 
 30









'/ µµ  
m =
and the inclusive value: 
' '/m m m m
M
mP e e








ln mnV /' µ  
ility of choosing nest m,  
 the nested logit model. They are 
sequential estimation (S-NL) and “full-information” simultaneous estimation (FIML-NL). 
west levels of the models firstly and based on 
these, estimations are made subsequently at the higher levels. The sequential estimates 
are consistent but inefficient because of loss of information at the lowest level (Daly, 
Where,  
    Vn is the utility associated with alternative n in nest m,  
    µm is an index of the dissimilarity of alternatives in nest m, 
    Pn/m is the probability of choosing alternative n conditional on choosing nest m,  
    Pm is the probab
    Nm is the set of all alternatives included in nest m.  
If only one alternative available in all nests, the model collapses to the MNL. If the 
condition of 0< µm ≤ 1 is satisfied, the NL model is consistent with utility maximization. 
Hensher and Greene (2002) addressed the issue of normalization in the nested logit 
model and indicated some possible measures to ensure the model to be consistent with 
utility maximization.
Two approaches have been used in estimating
S-NL means estimations are made at the lo
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19
has concentrated on foreign direct 
inv
ashi et al. 1986; Hansen, 1987; Head and Ries 
1996; Mcquaid et al., 1996; Leitham et al., 2000).  
ns with the conditional logit model may constitute two 
ignificant hurdles: (1) too many choice alternatives; and (2) violation of IIA property. To 
ov
 
                                                
87). An alternative approach is to estimate the model using FIML-NL, which could 
lead to better answers (Hensher, 1986; Daly, 1987). 
 
3.4 Discrete Spatial Choice Model 
 
Carlton (1983) applied the conditional logit model (CLM)1 to spatial framework for 
the first time, opening up a new approach for firm location research. The pioneering work 
suggested that location decision could be modeled in a partial equilibrium setting, 
following a verifiable economic process that results from profit maximizing behavior. 
A large proportion of subsequent research 
estment in the United States, taking states or counties as choice alternatives 
(Woodward, 1992; Coughlin et al., 1991; Ondrich and Wasylenko, 1993; Head et al., 
1999; Coughlin and Segev, 2000; Figueiredo et al. 2002), while a number of studies 
target at other regions or countries (Hay
Modeling firm location decisio
s
ercome these difficulties, some techniques have been developed in applying discrete 
choice models to spatial choice problem. 
 
Hurdle 1: Too large choice sets 
 
1 The conditional logit model is very similar to the MNL. The CLM only allows for differences in the 
attributes of the locations being considered, while the MNL allows for variation of both firms and locations. 
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When confronted with large choice alternatives, the researchers have to constrict the 
choice set. In the case of an extremely uneven distribution of firms, a reduction method – 
bin
 the observed choices; and (3) 
randomly select a subset of alternatives, consisting of the observed choice and one or 
 are proven to maintain consistent estimates of the 
parameters of the utility function and have been utilized by several previous studies 
(Hansen, 1987; Woodward 1992; Guimaraes et al., 2000). 
 
Hurdle 2: Violation of IIA property 
is the Independence of Irrelevant 
Al
riables for large regions to 
omial logit model can be used to partition the alternatives into binary categories based 
on a threshold (Mcquaid et al., 1996; Wu 1999; Leitham et al., 2000). The nested logit 
model and cluster analysis can also be used to deal with the problem of large size of 
choice sets (Hayashi et al. 1986).  
McFadden (1978) has proposed a three-procedure methodology to overcome this 
difficult as well: (1) select a fixed subset of alternatives, independent of observed choice; 
(2) choose a random subset of alternatives, independent of
more other alternatives. These methods
 
A famous assumption of conditional logit model 
ternatives. In discrete spatial choice models, the IIA property is likely to be violated. 
The existence of unobserved site characteristics may induce correlation across choice sets, 
especially when dealing with small geographical units that are more likely to extend their 
influence beyond boundaries (Figueiredo et al., 2002). 
To resolve the problem caused by the violation of the IIA assumption, three 
methodologies have been developed in the literature. Bartik (1985), Woodward (1992), 
Levinson (1996), and Head et al. (1999) introduced dummy va
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co
 
location research (Hayashi et al., 1986; Hansen, 1987; Ondrich and Wasylenko, 1993). 
context, it is difficult to (1) conceive regional characteristics that 
affect location choice; and (2) identify the upper levels since they may constitute 
un
uding too large choice 
sets and violation of the IIA assumption. Fortunately, some possible methodologies have 
been proposed to overcome the problems. This research will apply discrete choice 
approach to study the location of foreign logistics firms in China. Before getting into that, 
an overview of Chinese logistics will be given in the next chapter. 
ntrol the IIA violation. As Levinson (1996) argued, the regional dummies might 
resolve the IIA problem since the use of dummy variables could make the error terms 
correlated only within regions. However if the error terms are correlated across states that 
do not lie in the same region, the model may be misspecified. 
A more common approach used to circumvent the IIA assumption is the nested logit 
model, as I have introduced earlier. Nested logit model assumes investors make location 
decisions sequentially. They choose a region that consists of one or more cities firstly, 
then a city within that region. Some attempts have been made in applying NL to firm
However in spatial 




The above literature review shows that discrete choice approach is a suitable 
methodology for the study on firm location, which has been widely used by previous 
studies due to its advantages. There are two possible hurdles, incl
 34
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Chapter 4.  Some Background Information on Chinese 
Logistics 
 
China continues to transit from a planned economy to a ‘socialist market’ economy. 
Accordingly, its logistics administrative system and policies concerning foreign direct 
investment are quite different from that in western countries and continues to evolve. 
This chapter attempts to introduce some background information on Chinese logistics, 
which is important for carrying out further analyses. 
 
4.1 Introduction of Chinese Logistics System 
 
China’s logistics sector reflects the characteristics of a transitional economy. One 
noticeable observation is the government’s intervention and control. On the other hand, 
China has experienced 26 years of economic reform and ‘opening up’, which has led to 
uneven economic development in the country.  
 
4.1.1 Development of Logistics in China 
 
There are four stages in the development of China’s logistics sector since 1949. Under 
centrally planned economy, the government assumed a high degree of responsibility and 
control over the purchasing, production, distribution and the price consumers pay for 
goods. A three-tier distribution system was established to control the flow of 
commodities (Jiang and Prater 2002; Luk 1998). Logistics arrangements centered on 
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wholesalers who undertook the task of fulfilling distribution goals set by the central 
government. Logistics providers were state or collective owned. They offered “time” 
(warehousing) and “place” (transportation) services but lack value-added and other 
logistics activities (Powers 2001). This resulted in inefficiencies in management, 
organization and operation of logistics services. 
The Third Plenary Session of the 11th Central Committee of the Party in 1978 decided 
to reform the distribution sector through establishing a new commodity circulation 
system, in which state-owned enterprises played the leading role while the collectives and 
individuals were encouraged to engage in some logistics activities. The manufacturers 
were given a greater degree of autonomy to appoint logistics providers. In 1993, the 
Third Plenary Session of the 14th Central Committee passed the “Decision on Some 
Issues Concerning the Establishment of a Socialist Market Economic System”. It allowed 
all forms of ownership - state, collective and private to co-exist within the national 
economy. Given China’s membership in the WTO, most restrictions on foreign firms in 
providing logistics services will be phased out before 2005, as it moves toward freeing 
the market.  
The involvement of government is a crucial factor in developing a successful logistics 
hub, such as Singapore (Chin and Tongzon 2001). Table 4.1 lists some logistics related 
government authorities and corresponding functions in China. The logistics related 
sectors are administrated by different authorities separately. For instance, different 
ministries take charge of different transport modes. The lack of coordination between 
them limits the development of multimodal transport in the country. 
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Table 4.1 State-level authorities involved in logistics and their main functions in 2000 
Authorities (abbreviation) Functions 
State Development Planning Commission (SDPC) Economic planning 
State Economic and Trade Commission (SETC) Economic operation 
Ministry of Foreign Trade and Economic Cooperation 
(MFTEC) 
Foreign trade and economic 
cooperation 
Ministry of Communication (MOC) Highway and seaway transport 
Ministry of Railway (MOR) Railway transport 
Civil Administration of Airline of China (CAAC) Airline transport 
Ministry of Information Industry (MII) Information industry 
China Post (CP) Chinese post system 
 
Data source: Author’s own database 
 
Table 4.2 Measures taken by some government authorities to develop logistics 
Authorities abbreviation (time) Measures to develop logistics 
SETC and the World Bank 
(11/1999) 
Held ‘International conference on modern logistics 
development’ 
 
SETC, MOR, MOC, MII, MFTEC 
and CAAC (3/2001) 
Enacted ‘Some suggestions on boosting the 




Set long-term development strategy of logistics 





Identified 34 enterprises (such as China Post) as key 
firms in developing modern logistics and strengthen 





Enacted ‘Some suggestions on encouraging transport 
firms to provide integrated logistics services’ 
 




Identified the sector of logistics and distribution as a 
highlighted investment field in ‘the List of the Key and 





Identified Beijing, Tianjin, Chongqing, Shanghai, 
Shenzhen, Jiangshu, Zhejiang and Guangdong as 
special cities in attracting foreign logistics firms. 
 
Data source: Author’s own database 
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Realizing the importance of logistics in national economy, government authorities 
have begun to strengthen coordination between them and have taken some (joint) 
measures to boost the development of this infant sector. Table 4.2 lists key measures 
taken by the state-level ministers since 1999. 
 
4.1.2 Development of Logistics across Regions 




China’s economic reform has resulted in uneven economic growth between regions. 
Most investments, both domestic and foreign, were concentrated in coastal region. For 
the purpose of this research, the costal (or eastern) region was defined to cover the area of 
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BOHAI (including Beijing, Tianjin, Liaoning, Shangdong), HHAI (including Shanghai, 
Jiangsu, Zhejiang, Anhui) and NHAI (Guangdong, Fujian, Hainan) as indicated in Figure 
4.1. The development strategy resulted in regional differences between the coastal and 
non-coastal zones. The coastal zone ‘houses’ the majority of the growth centers in the 
country while the latter relies on the spillover effects of growth of the coastal zones (Yao 
and Zhang, 2001). Similarly, transportation and logistics centers have largely 
concentrated on the eastern region. For example, the density of roadways in China’s 
eastern region was 5 times that of the western region in 1999 (China Facts & Figures 
Annual 2001). In 2001, the Gross Domestic Product (GDP) in the sector of transportation, 
storage, postal and telecommunications services in costal region made up about 55.4 
percent in China (see Table 4.3). 
 





GDP of logistics sector 
(100 million RMBa) 
Percentage of logistics GDP in the 






















Source: Statistical Yearbook of China 2002 
           a RMB denotes Chinese Yuan, 1US dollar = 8.3 RMB. 
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A number of Chinese cities have identified the logistics as an important urban sector 
and adopted preferential policies to support the development of this sector. Some of them 
aim to be a regional or international logistics hub. Table 4.4 lists logistics strategies and 
plans of some municipal governments. I now proceed to describe the logistics 
development strategies of three cities (Shanghai, Tianjin and Shenzhen), which are 
widely recognized as three most successful cities in developing urban logistics system. 
 
Table 4.4 Logistics development strategies in some cities in China 
City Local governments’ strategies and projects 
Beijing (1) Identify logistics as a new economic impetus; 
(2) Construct some key logistics centers in the city. 
 
Tianjin (1) Develop the city into a logistics hub both in the country and in 
the area of Northeast Asia;  
(2) Construct some key logistics centers in the city. 
 
Shanghai (1) Identify logistics as one of four arising industries;  
(2) Construct three key logistics centers during the period of ‘the 
tenth five-year planning’. 
 
Guangzhou (1) Identify logistics as a main urban industries;  
(2) Develop logistics sector as well as E-commerce 
 
Shenzhen (1) Identify logistics as one of three main urban industries;  
(2) Construct 8 major logistics centers in the city. 
 
  Source: the author’s own database 
 
Shanghai 
The logistics sector has been recognized as one of four arising industries in Shanghai 
(Jie Fan Ri Bao, 16 April, 2002). The objective of the city is to be a logistics hub in Asia-
Pacific region and an important shipping hub in the world. To boost the development of 
logistics sector, the Municipal Government of Shanghai has enacted ‘the Development 
Plan of Logistics Industry in the Tenth Five-Year Planning Period in Shanghai’. 
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According to this plan, the government focuses on improving three types of logistics 
platform, these are, the logistics infrastructure platform, the logistics information 
platform and the logistics policy platform. Three key logistics parks to be constructed are: 
• The WAI GAOQIAO Logistics Park, specializing in seaway transport services and 
international trade;  
• The PUDONG International Airport Logistics Park, with air cargo service as its core 
business; and 
• The Northwest General Logistics Park, focusing on intermodal transportation, 
especially roadway and railway transport services. 
 
Tianjin 
The logistics development strategy of Tianjin is to develop the city into an important 
logistics hub in China and Northeastern Asia by developing urban logistics system, 
attracting advanced logistics technology and management skills (Research Report on 
‘Logistics Development Strategy of Tianjin’, 2001). In order to accomplish this objective, 
the municipal government encourages and supports the construction of logistics 
infrastructure and facilities. Three logistics parks that have been emphasized are given 
below: 
• The International Container Logistics Park. It is located in the north of the Tianjin 
Seaport, taking up a land area of 1 km2 and focusing on international container business. 
• The Bulk Commodity Logistics Park. It is located in the south of the Tianjin Seaport 
and takes up a land area of 12 km2, aiming at exporting and importing of energy in north 
and northwest of China. 
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• The Airport Logistics Park. It is close to the BINGHAI International Airport of 
Tianjin, taking up a land area of 0.95 km2 with the objective of an international logistics 
center in air cargo services in Northern China. 
 
Shenzhen 
The Municipal Government of Shenzhen introduced ‘the Development Plan of 
Logistics Industry in Shenzhen during the period of the Tenth Five-Year Planning and 
before 2015’ in 2000. This is the first urban logistics development plan in China. 
According to the plan, the logistics industry has been regarded as one of three pillar 
industries in the city. The objective is to develop the city into a regional logistics hub. 
Eight logistics parks have been identified (see Table 4.5). 
 
Table 4.5 Logistics parks to be established in Shenzhen 
Logistics Parks Land area 
(km2) 
Core businesses 
Airport-BAO’AN Logistics Park 0.25 Air cargo 
South Seaport Logistics Park 0.40 Sea cargo 
NANSHAN Logistics Park 0.20 Urban distribution 
PINGHU Logistics Park 0.50 Intermodal transport 
LONGHUA Logistics Park 0.40 Container transport 
SUNGANG-QINGSHUI Logistics Park 0.50 Urban distribution 
LONGGANG Logistics Park 0.10 Urban distribution 
YANTAN Seaport Logistics Park 0.50 Container transport, 
warehousing etc. 
 
  Source: Report on the Development of Chinese Logistics in 2000 
 
The role of government is important in establishing a city into a logistics hub (Chin 
and Tongzon 2001), more specifically: 
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The role of government is to act as the facilitator, initiator and provider of ‘logi-
structure’, which range from employment of IT, development of skilled and appropriate 
manpower to hard infrastructure such as congestion free roads, efficient port and 
airport. Its role has been to enhance the capability and service in response to the 
challenges of globalization, increased competition, rapid technology development and 
the demands from customized and value-added services. The bottom-line is to provide the 
right conditions for companies to streamline procurement, marketing and distribution. 
 
It reveals that beside hardware infrastructure, soft elements are also important. A key 
soft element for a city to be a regional or international logistics hub is availability of 
sufficient world-class logistics service providers (Oum and Park 2004). I now proceed to 
investigate the current status of logistics firms in China. 
 
4.2 Logistics Service Providers in China 
 
Previous studies have shown that logistics services by local providers in China are 
instable and irresponsible. Carter, Pearson and Li (1997) found that local logistics 
providers were undependable and unresponsive. An exploratory study indicated that new 
international joint ventures in China would take a number of years to achieve high levels 
of local purchasing and the potential cost savings (Zhang and Keith 2001). In addition, 
managers should take a proactive approach to develop both technological and 
management expertise in local suppliers. Speece and Kawahara (1995) and Haley (2002) 
confirmed problems of transportation and its challenges. Many companies found it very 
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difficult to implement coherent strategies under current conditions since sourcing and 
distribution throughout China were hindered by poor transportation. Ta, Choo and Sum 
(2000) concluded that the type of transport mode and ownership of the transport services 
used could affect the level of satisfaction for the transportation of goods in China. 
Fortunately, the gaps left by the local logistics providers could be filled by foreign 
investors. Compared to local counterparts, foreign logistics companies can offer more 
reliable delivery services, better inventory management and cleaner warehouses. Foreign 
firms play an increasingly important role in China’s logistics sector. For instance, in the 
early stage of reform, foreign auto-markers were constrained to manufacturing by their 
Chinese partners. Gradually, foreign automobile companies are allowed to distribute 
because Chinese partners have realized the need for foreign expertise in distribution 
given China’s entry into the WTO (Business China 1999, September 27th 1999, p. 12). 
For those cities that plan to be a logistics hub, attracting foreign logistics investment is 
an appropriate way to improve urban logistics sector and provide world-class logistics 
service given the current status of local logistics firms. The Chinese government has 
realized the importance of logistics FDI and set out to release some barriers on the market 
entry for foreign investments. The next section looks at the evolution of Chinese 
government FDI policies. 
 
4.3 Evolution of Logistics FDI Policies in China 
 
China’s utilization of foreign capital began with official loans from the World Bank, 
the Asian Development Bank and assistance from other countries and bonds issuing in 
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international financial market. There was no legal framework on foreign direct 
investment until 1979. Since then, a series of ‘open door’ policies has been taken and 
proven to be very successful. 
 
4.3.1 Evolution of Foreign Investment Policy 
 
The evolution of foreign investment policy by the Chinese Central Government could 
be classified into three phases: (1) the experimental period, (2) the gradual development 
period; and (3) the high-growth period. 
 
4.3.1.1 The experimental period (1979-1985) 
 
The beginning of China’s open policy was the passage of “Joint-Venture Law” by the 
National People’s Congress in July 1979, which established the legal framework for 
foreign investors to form equity joint ventures with local partners. It was followed by a 
number of laws and regulations regarding taxation and management of joint ventures. 
This law contained many provisions that foreign investors might regard as barriers. For 
instance, entry to the domestic market was limited; only joint venture ownership was 
permitted; the chairman of each venture could only be Chinese; a finite life on all 
ventures were imposed, after which firm ownership had to revert to the local partners. 
 
4.3.1.2 The gradual development period (1986-1991) 
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To ease above restrictions and improve investment environment, in April 1986 the 
Chinese government promulgated “the Law on Enterprises Operated Exclusively with 
Foreign Capital”, which allow foreign wholly ownership in China. In 1988, the National 
People’s Congress passed “the Law on Cooperative Ventures”. The restrictions on 
foreign investments’ entry mode were further removed in the Spring of 1990, when an 
amendment was put on the earlier “Joint-Venture Law”. Foreign investors were allowed 
to chair joint ventures and the finite life limit was cancelled. 
In October 1986, “the Provision on Encouraging Foreign Investment” was introduced, 
which regarded as a new stage in China’s openness. Some preferential treatments were 
provided for joint ventures, such as tax reduction and imports of materials. Additional 
encouragement was given to firms involving advanced technology and exports. In 1987, 
the state investment guideline was issued, which specify the highlighted and prohibited 
foreign investment areas. This was an official attempt to attract FDI into priority sectors. 
 
4.3.1.3 The high-growth period (1992 onwards) 
 
As indicated by Figure 4.2, the entry of FDI went into high-growth period in 1992, 
when Deng Xiaoping toured to the southern China and announced to accelerate economic 
reform and openness. Since then, China allowed FDI into some previously forbidden 
sectors, such as retail, finance, tourism, real estate, shipping etc.  
The FDI preferential policy shifted from coastal regions to inland areas in this stage. 
In the experimental period (1979-1985), the policy was concentrated in the southeast 
coastal region, with four Special Economic Zones and 14 coastal cities as representative. 
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At the second stage (1986-1991), it extended to the North China, including Liaoning and 
Shangdong. The center of China’s openness shifted from Guangdong to Shanghai, when 
the State Council approved to establish Pudong New Area in April 1990. During the 
high-growth period (1992 onwards), a large number of inland cities are allowed to take 
preferential policies to attract foreign investment. 
 














Source: the Statistics Yearbook of China 
 this period, the share of American, Japanese and Europe FDI expanded rapidly. 
After 1989, western countries imposed economic sanctions on China due to political 
reason and many western firms pulled out from Mainland China. This opened the door to 
n firms rapidly 
increased the share in the Chinese market. After 1992, many MNEs from industrialized 
co
During
Asian MNEs. Hong Kong and Taiwan firms entered. As a result, Asia
untries returned and the number of capital and technology-intensive projects increased 
rapidly.  
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4.3.2 Specific Laws and Regulations on Foreign Logistics Investment 
 
 that in logistics r (the tation, d 
mmunications servi y account for a atively low propor ogistics 
try consists of many ctors and there ar regulatory syste cerning 
ics in China.  
Table 4.6 Realized foreign direct investments in various sectors (Unit: 100 million USD) 
Ye
 FDI manufacturing TSPT a
Table 4.6 shows that most foreign capital go to the manufacturing sector in China, 
while  related secto  sector of transpor  storage, postal an
teleco ces) onl  compar tion. L




ar Total value of FDI in the sector of FDI in the sector of 
1997 452.57 281.20 16.55 
1998 454.63 255.82 16.45 
1999 403.19 226.03 15.51 
2000 407.15 258.44 10.12 
2001 468.78 309.07 9.09 
 
Note: a TSPT denotes transportation, storage, postal and telecommunications Services 
In 1984, the Chinese government allowed foreign transport firms to enter the market, 
through joint ventures with COSCO. In February of 1990, the Ministry of 
Communications enacted “Regulations for Supervising Permanent-Representative 
Offices Established in China by Foreign Waterway and Highway Transport Enterprise” 
to 
Source: the China Statistical Yearbook 2002 
 
supervise foreign harbor enterprises, transport agencies and other related transport 
organizations or enterprises in China. Article 10 states: 
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The permanent representative office of a foreign transport enterprise can only handle 
indirect business operations. However cases where there are agreements between the two 
governments, the matter shall be handled in line with the agreement.  
In February of 1995, the Ministry of International Trade and Economic Cooperation of 
P.R.C enacted ‘Regulations for Supervising Foreign-Owned International Freight 
Forwarding Companies in China’, allowing foreign investments to enter the market 
through the mode of equity or contractual joint venture. At the end of 1995, the Ministry 
of International Trade and Economic Cooperation and the Ministry of Communication 
introduced regulations on setting up foreign-wholly owned shipping companies in China. 
Th
Foreign invested enterprise engaged in airport, port, railway, highway, or 
transportation construction projects shall pay at the rate of 15 percent of the enterprise 
income tax. After the enterprise applications are approved by the tax organization, those 
enterprises with period of operation over 15 years may be exempt from enterprise income 
tax starting from the first profit making year for five consecutive years, and a 50 percent 
e restrictions on foreign logistics investment in China were further released. 
China has granted limited trading right to foreign firms in free trade zones (FTZs). 
Foreign investors can establish distribution centers for their own raw materials and 
production supplies in FTZs. Foreign firms can also provide third party distribution 
services for other firms by setting up a trade or warehousing company there. For example, 
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reduction is allowed from the sixth to tenth year (Ministry of Finance of P.R.C. and 
Sha
ent for China’s entry into the WTO has opened China’s 
dis
has agreed to allow foreign investment enter some service 
industries, such as distribution services and telecommunications (Zhang 2003; Zhang and 
Ch
Over 3 years, distribution right will be provided for rental and leasing, air courier, 
for
pair. 
iliary to distribution such as 
war
phased out over 3 to 4 years. 
 
government has committed to do the following: 
The constraints on foreign equity will be removed 
nghai Municipal People’s Government 1990). 
 
The accession agreem
tribution and logistics sectors to FDI. According to US-China market-access 
agreements, foreign firms will be given trading and distribution rights for the first time 
and the Chinese government 
en 2003). China commit following in logistics related services: 
 
·
eign forwarding, storage and restricted sectors such as wholesale, transportation, 
maintenance and re
· All restrictions on provision of services aux
ehousing, advertising, technical testing and analysis and packaging services will be 
The barriers to market entry are not fully removed until 2005. Before that, the Chinese 
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· Logistics services such as local and international courier service, foreign 
rwarding and distribution will be opened to foreign companies (Jiang and Prater 2002). 
. Under the 
adership of the official committee, the government authorities in every province, 
central  units 
one by one based on census zones. All available information on foreign logistics firms in 
C thesis. The “foreign logistics firms” are 
fo
 
Regulations and laws issued by the central government sometimes cannot be 
implemented in full by local authorities. For example, the law concerning cooperative 
joint ventures was not enacted until the mid 1980’s, but thousands of cooperative 
enterprises had been established before that. The next section attempts to give some 
descriptive statistics concerning foreign logistics firms based on a recent census in China. 
 
4.4 Foreign Logistics Firms in China: Statistics based on Census Data 
 
The firm-specific data used in this thesis were drawn from “The Second Census on All 
Basic Units in the People’s Republic of China”, which was conducted in 2001. The 
census was designed and directed by a joint official committee, which included high 
officials from the State Statistics Bureau, Ministry of Civil Affairs, State Administration 
of Taxation, State Administration for Industry and Commerce and State Administration 
of Quality Control, Inspection and Quarantine. The objective was to get some basic and 
important information on all enterprises and organizations operating in Mainland China 
(Hong Kong, Macau and Taiwan are not covered) by December 31st, 2001
le
ly administered municipality or autonomous region surveyed all operating
hina collected by this census is used in this 
 51
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
de  firms, which provide logistics services for other 
m ercial organizations and have independent account system. 
Lo using, some value-added services and 
ar e two and three-digital standard 
in able 4.7. 
 
ed in this research 
40 Railroad Transportation 
fined as all types of foreign-funded
anufacturing or comm
gistics services include transportation, wareho
rangement of freight (or cargo) transportation etc. Th
dustrial classification (SIC) codes of logistics firms are listed in T
Table 4.7 SCI code and industry type of logistics firms us
    401 Railroad (freight) 
42 Motor freight transportation and warehousing 
    421 Trucking and Courier services, except air 
    422 Public warehousing and storage 
    423 Terminal and joint terminal maintenance facilities for motor freight transportation 
44 Water transportation 
    441 Deep sea foreign transportation of freight 
    442 Deep sea domestic transportation of freight 
    444 Water transportation of freight, not elsewhere classified 
    449 Services incidental to water transportation (freight) 
45 Transportation by air 
    451 Air transportation, scheduled (freight), and air courier services 
    452 Air transportation, nonscheduled (freight) 
    458 Airports, flying fields and airport terminal services 
47 Transportation services 
    473 Arrangement of transportation of freight and cargo 
    478 Miscellaneous services incidental to transportation (freight) 
 
The census data provide some firm-specific variables on foreign logistics firms, such 
as industrial type, location, postal code, year of being established, main business, number 
of employees (categorical data only) and total annual revenue (categorical data only). The 
remaining part of this section focuses on reporting some descriptive statistics based on 
this census. Figure 4.3 indicates the year of being established of the observations. 88 
percent of foreign logistics firms operate in China no more than 10 years and 94.29 
percent are with experience of no more than 15 years. It also reveals that the year of 1992 
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is a turning point for foreign logistics investment, when China went into the high-growth 
period of FDI. After 1991, foreign logistics investments have increased by leaps and 
bounds. To draw enough observations for this research while make the data manageable, 
only those established after 1991 were chosen. The author will focus on the 
characteristics of this group of logistics FDI. 








1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
 
Source: the Second Census of All Basic Units in P.R.C. 
 
4.4.1 Some Descriptive Results 
 
Table 4.8 indicates the geographic location of foreign logistics firms. It reveals that 
foreign establishments are heavily concentrated in eastern coastal region (Beijing, Tianjin, 
Lia i, Jian jiang, Shangdong, Fujian, Guangdong and Hainan). The 
number of foreign logis ms in this region m s up 92.7 percent of all in China. 
oning, Shangha gsu, Zhe
tics fir ake
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The western region (Southwestern and Northwestern China) attracted 47 foreign 
establishments only.   
 
Table 4.8 Geographical distributions of foreign logistics firms in China 
Region Province N Percent umber 
Beijing 77 3.93 
Tianjin 2  20 11.24 
Hebei 16 0.82 





Liaoning 92 4.70 





Shanghai 637 32.53 
Jiangsu 1  44 7.35 
Zhejiang 25 1.28 
Anhui 9 0.46 
Fujian 75 3.83 
Jiangxi 9 0.46 
Eastern China 
ng 102 5.21 Shangdo
 
Henan 8 0.41 
Hebei 15 0.77 
Hunan 6 0.31 
Guandong 425 21.71 





Chongqing 12 0.61 
Sichuan 10 0.51 
Guizhou 1 0.05 
Southwestern China 
Yunnan 6 0.31 
Tibet 2 0.10 
 Shaanxi 3 0.15 
 
Gansu 2 0.10 
Qinhai 2 0.10 
Ningxia 1 0.05 
Xinjiang 8 0.41 
Northwestern China 
Total 1958 100.00 
Source: the Second Census of All Basic Units in P.R.C. 
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Based on the source of country and mode of entry, respondents are classified into 8 
categories (Table 4.9). These are the wholly owned firms, joint venture, foreign 
cooperative, foreign holding enterprises from foreign countries, wholly Hong Kong, 
Macau and Taiwan (HMT) owned, Joint venture with HMT, Cooperative with HMT and 
MT-holding enterprises. Logistics firms owned by overseas Chinese are approximately 
half of the inates (55 
percent), followed by wholly foreign owned (32 percent). Joint venture is preferred by 
foreign investors for the following reasons: (1) reduces risk caused by unce  in the 
transitional market; (2) c  market through local partners; (3) 
take ca and equipments to broaden its market 
coverage; and (4) is encou rnment.  
 
Table 4.9 Type of ownership and regional source of observations 
H
total. Among four categories of mode entry, joint venture dom
rtainty
ollects information on the
s advantage of lo l partners’ facilities 
raged by the Chinese gove
Source of region Ownership type Number Percent 
Wholly owned firms 336 17.16 Foreign Countries 
(Non-HMT) Joint ventures 557 28.45 
 Cooperative enterprises 58 2.96 
 Other sorts of joint ventures 18 0.92 
Wholly owned firms 294 15.02 Hong Kong, Macao 
and Taiwan (HMT) Joint ventures  520 26.56 
 Cooperative enterprises 153 7.81 
 Other sorts of joint ventures 22 1.12 
Source: the Second Census of All Basic Units in P.R.C. 
 
The number of employees is reported in Table 4.10. About 70 percent of firms do not 
have more than 100. 
Only  employ over 300 w his suggests tha  logistics 
 than 30 employees and 91.42 percent report employees no more 
 1.44 percent of firms orkers. T t foreign
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firm mally in small scale in  of employment. Prior to the full 
removal of strict laws and regulations, the risk and cost for foreign inves n logistics 
related sectors are comparatively high. So many vestors establish small-scale 
firm over advantages as well as red sks. 
 
Table 4.10 Number of employees of observations (categorical data) 
s in China are nor terms
tment i
 foreign in
 to take first m uce ri
Number of employees Number Percent 
No more than 30 1370 69.97 
30-50 204 10.42 
50-100 216 11.03 
100-300 140 7.15 
300-500 14 0.72 
More than 500 0.72 14 
Total 1958 100 
S its in P.R.C
 
The census data also reveal the organizationa f the respo
co uarters or single independent firms 
while others are branch companies or representative offices. 
 
Table 4.11 Organizational positions of observations 
Positi
ource: the Second Census of All Basic Un . 
l position o ndents in the 
mpany (Table 4.11). About 69 percent are headq
on Number Percent 
Headquarter or independent company 1349 68.90 
Branch company 343 17.52 
Representative office or like 266 13.58 
Total 1958 100 





ource: the Se . 
 56
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
Table 4.12 Annual revenue of observations in 2001 (categorical data) 
ber Percent Annual revenue (10000 RMB) Num
No more than 30 345 17.62 
30-50 59 3.01 
50-100 97 4.95 
100-300 433 22.11 
300-500 196 10.01 
500-1000 279 14.25 
1000-3000 304 15.53 
3000-5000 108 5.52 
5000-10000 83 4.24 
More than 10000 54 2.76 
Total 1958 100 
Source: the Second Census of All Basic Units in P.R.C. 
 
Ta ’ annual reven veals that the resp come from a 
large variety of firms in terms of revenue re are nearly 58 percent of observations 
with annual revenue no more than 5 million RMB, while about 28 percent have annual 
reven re than 10 million RMB. 
 
Table 4.13 Number of main businesses of observations 
Number of businesses Number Percent 
ble 4.12 reports firms u  ree and o s ndent
. The
ue mo
1 1527 77.99 
2 255 13.02 
3 124 6.33 
4 32 1.63 
5 8 0.41 
More than 5 12 0.61 
Total 1958 100 
S ensus of All Basic Units in P.R.C. 
 
 
ource: the Second C
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Table 4.14 Main businesses of observations 
Main business Number Percent 
Trucking services    
(Roadway or multimode transportation) 407 20.8 
Railroad freight 4 0.20 
Deep sea freight 106 5.42 
Air transportation freight 45 2.30 
Inland waterway freight 13 0.66 
Courier services 15 0.76 
Transportation arrangement 416 21.26 
Public warehousing and storage 486 24.83 
Logistics* 304 15.53 
Others 162 8.27 
Total 1958 100 
 
     * Logistics services refer to at least transportation and warehousing service offerings. 
 Source: the Second Census of All Basic Units in P.R.C. 
 
Most of foreign logistics firms provide single services (Table 4.13). Approximately 78 
ercent report services no more than 3. Only 
.6
 Regions 
Analysis of variance was conducted to investigate the regional difference in attracting 
foreign logistics firms. Ta  is significantly different 
across regions. F-statistic equals to 9.73 (w gnificant ms in 
Northeastern and Eastern China are younger than those in other areas while firms in 
percent provide single service while 97.34 p
0 1 percent provides more than 5 sorts of activities. Services provided frequently include 
public warehousing or storage, arrangement of transportation of freight and cargo, 
trucking services (roadway or multimode transportation), logistics and seaway 
transportation etc, as demonstrated by Table 4.14. 
 
4.4.2 Analysis of Variance across
 
ble 4.15 indicates that age of firms
hi  sich is at 0.00 el). Fir1 lev
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Nort ve longest history on avera reflects that more new entrants chose 
Northeastern and Eastern region. 
 
spondents 
hern China ha ge. It 
Table 4.15 Firm age of re
Region Mean age Standard Deviation 
Northern 5.98 2.82 
Northeastern 4.56 2.76 
Eastern 4.74 2.89 
Southern 5.12 2.93 
Southwestern 5.45 3.25 
Northwestern 5.25 2.96 
All 5.04 2.92 
F-statistic = 9.73 (p-value<0.001) 
servations = 1958 Ob
Source: the Second Census of All Basic Units in P.R.C. 
 
The difference in number of businesses between regions is found to be statistically 
significant, as demonstrated by Table 4.16. Foreign firms in Southwestern China provide 
mor s services while those in Northwes hina only provid le service. It 
should be noted that there are only 16 foreign tics establishments in Northwestern 
Chin
 
s of respondents 
Region Mean Standard Deviation 
e logistic tern C e sing
logis
a. 
Table 4.16 Number of businesse
Northern 1.41 0.88 
Northeastern 1.25 0.64 
Eastern 1.30 0.77 
Southern 1.46 0.89 
Southwestern 1.52 0.85 
Northwestern 1.00 0.00 
All 1.36 0.81 
F-statistic = 3.90 (p-value<0.01) 
Observations = 1958 
Source: the Second Census of All Basic Units in P.R.C. 
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4.5 Descriptive Statistics of Foreign Logistics Firms in Shanghai 
 
As the census data set shows, about one third of foreign logistics investments in China 
concentra  city is 
necessary and appropriately. 
Figure 4.4. Number of foreign logistics entrants each year in Shanghai 










1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
 
Source: the Second Census of All Basic Units in P.R.C. 
 
Figure 4.4 indicates th
 It reveals that more than 90 percent of firms made 
investment within recent 10 years and 46.2 percent started business in Shanghai within 
the last three years. The result is quite consistent with that in the whole country. For 
brevity, firms established before 1992 are excluded in the sequent analyses. 
 
e number of foreign logistics entrants each year in Shanghai 
during the period of 1987 to 2001.
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4.5.1 General Firms-specific Characteristics 
 




The division of city and periphery area in Shanghai is given in Figure 4.5. Table 4.17 
indicates the location and distribution of new foreign logistics firms in Shanghai. Most 
logistics FDI in periphery area concentrate in Pudong new zone. Further analysis reveals 
that a large proportion of foreign logistics firms in Pudong new area locate in the 
AIGAOQIAO Free Trade Zone. This reflects that the preferential policies and 
proxim ning, 
Baoshan and Huangpu are next, while Jinshan and Ch did not ny foreign 
logis t during t d.  
W
ity to seaport play a crucial role in attracting logistics FDI. Hongkou Chang
ongming attract a
tics investmen he perio
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Table 4.17 Distribution of foreign logistics firms across districts in Shanghai 
rea Nu Percent A Districts mber 
Huangpu 39 6.12 City Area  
(Center Area) Luwan 15 2.35 
 Xuhui 21 3.30 
 Changning 54 8.48 
 Jin’an 15 2.35 
 Putuo 16 2.51 
 Zhabei 4 0.63 
 Hongkou 83 13.03 
 Yanpu 6 0.94 
Pudong new zone 315 49.45 Periphery Area (Other 
rea) 1.57 A Minhang 10 
 Baoshan 43 6.75 
 Jiading 8 1.26 
 Jinshan 0 0 
 Songjiang 5 0.78 
 Qinpu 1 0.16 
 Nanhui 1 0.16 
 Fenxian 1 0.16 
 Chongming 0 0 
 Total 637 100 
Source: the Second Census of All Basic Units in P.R.C. 
he number of employees is reported in Table 4.18. Approximately 66 percent of 
firms do not have more than 30 employees and 89 percent have no more than 100 
employees. Only 2 percent of respondents employ more than 300 workers. Most of 
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Table 4.18 Number of employees of observations (categorical data) 
Number of employees Number Percent 
0-30 422 66.25 
30-50 65 10.20 
50-100 79 12.40 
100-300 58 9.11 
300-500 10 1.57 
500 or more 3 0.47 
Total 637 100 
Source: the Second Census of All Basic Units in P.R.C. 
 
Table 4.19 Number of businesses of observations 
Number of businesses Number Percent 
1 540 84.77 
2 61 9.58 
3 19 2.98 
4 13 2.04 
5 2 0.31 
More than 5 2 0.32 
Total 637 100 
Source: the Second Census of All Basic Units in P.R.C. 
 
Table 4.20 Main business of observations 
Main business Number Percent 
Trucking services  





Railroad freight 0 0 
Deep sea freight 30 4.71 
Air transportation freight 23 3.61 
Inland waterway freight 2 0.31 
Courier services 0 0 
Transportation arrangement 120 18.84 
Public warehousing and storage 290 45.53 
Logistics* 81 12.72 
Office services 14 2.20 
Others 8 1.26 
Source: the Second Census of All Basic Units in P.R.C. 
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Table 4.19 shows that most foreign logistics firms provide single services. 
Approximately 85 percent provide single service while 97.33 percent report service 
provisions no more than 3. Only 0.32 percent provides more than 5 types of services. 
Most frequently services are warehousing, transportation arrangement, logistics and 
trucking services, as demonstrated by Table 4.20. 
Respondents are classified into 8 categories based on the host country and ownership 
type, as listed in Table 4.21. There are 54 percent of firms from foreign countries while 
the others funded by overseas Chinese. Unexpectedly, more logistics firms are wholly 
owned, which is inconsistent with the national trend. One possible interpretation is that a 
large proportion of logistics firms in Shanghai are concentrated in the WAI GAOQIAO 
free trade zone, where foreign firms are allowed to be wholly owned.  
 
Table 4.21 Source of region and ownership type of respondents 




Wholly owned 193 30.30 Foreign countries  
(Non-HMT) Joint venture 137 21.51 
 Cooperative firms 12 1.88 
 Others 3 0.47 
Wholly owned 116 18.21 Hong Kong, Macao and 
Taiwan (HMT) Joint venture 157 24.65 
 Cooperative firms 12 1.88 
 Others 7 1.10 
Source: the Second Census of All Basic Units in P.R.C. 
Table 4.22 shows the organization position of the observations in the corporations. 
Most of firms are headquarters or single independent firms (68 percent) while 10.05 
percent are branch companies and 21.98 percent are representative offices. 
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Table 4.22 Organization position in the corporation of respondents 
Position Number Percent 






Branch company 64 10.05 
Representative office 140 21.98 
Total 637 100 
Source: the Second Census of All Basic Units in P.R.C. 
 
Table 4.23 Total revenue of the respondents (categorical data) 
Total revenue (10,000 ChineseYuan) Number Percent 
0-30 101 15.86 
30-50 10 1.57 
50-100 26 4.08 
100-300 207 32.50 
300-500 45 7.06 
500-1000 83 13.03 
1000-3000 90 14.13 
3000-5000 25 3.92 
5000-10000 25 3.92 
10000-30000 20 3.14 
30000 or more 5 0.78 
Total 637 100 
Source: the Second Census of All Basic Units in P.R.C. 
 
Table 4.23 shows that firm revenue vary considerably. The annual revenue of about 61 
percent of respondents do not exceed RMB 5 million, while nearly 74 percent do not earn 
more than RMB 10 million. 
 
4.5.2 Analysis of Variance across Districts 
 
To investigate the difference in logistics FDI distribution across districts across the 
intra-metropolitan area, an analysis of variance has been done. 
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The difference in “number of businesses” between districts is statistically significant at 
the 5 percent significance level, as indicated in Table 4.24. Foreign firms in Nanhui, 
Jin’an, Putuo and Baoshan provide comparatively more logistics services while those in 
Zhabei, Jiading and Qinpu provide single service. 
Another variable investigated is firm age. Difference in age of establishments across 
districts is statistically significant, as demonstrated by Table 4.25. F statistic value of 6.36 
is significant at 1 percent confidence level. The description show that foreign logistics 
investments in Luwan, Pudong new zone, Jiading and Songjiang are younger than those 
in other districts. 
 
Table 4.24 Number of businesses of respondents across districts 
District Mean of business number Standard Deviation 
Huangpu 1.23 0.63 
Luwan 1.07 0.26 
Xuhui 1.05 0.22 
Changning 1.06 0.23 
Jin’an 1.47 0.64 
Putuo 1.44 0.96 
Zhabei 1.00 0.00 
Hongkou 1.27 0.65 
Yanpu 1.17 0.41 
Pudong new zone 1.26 0.75 
Minhang 1.10 0.32 
Baoshan 1.42 1.20 
Jiading 1.00 0.00 
Jinshan NA NA 
Songjiang 1.60 0.89 
Qinpu 1.00 NA 
Nanhui 4.00 NA 
Fenxian 1.00 NA 
Chongming NA NA 
All 1.25 0.72 
F-statistic = 1.88 (p-value<0.05); Observations = 637 
Source: the Second Census of All Basic Units in P.R.C. 
 66
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
Table 4.25 Firm age of respondents across districts 
District Mean of firm age Standard Deviation 
Huangpu 5.10 2.76 
Luwan 3.53 2.17 
Xuhui 5.00 3.24 
Changning 4.96 3.02 
Jin’an 4.73 2.58 
Putuo 4.75 3.15 
Zhabei 4.75 2.06 
Hongkou 5.29 3.06 
Yanpu 7.67 2.33 
Pudong new zone 3.66 2.56 
Minhang 5.70 3.23 
Baoshan 7.14 2.14 
Jiading 3.50 3.12 
Jinshan NA NA 
Songjiang 3.40 2.07 
Qinpu 9.00 NA 
Nanhui 2.00 NA 
Fenxian 7.00 NA 
Chongming NA NA 
All 4.48 2.88 
F-statistic = 6.36 (p-value<0.001); Observations = 637 
Source: the Second Census of All Basic Units in P.R.C. 
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The massive inflow of FDI into China has recently received some attention from 
researchers in the field of economics, business and geography (Chen, 1996; Head and 
Ries, 1996; Wei et al., 1999; Coughlin and Segev, 2000; Cheng and Kwan, 2000; Sun 
and Parikh, 2001; He, 2002). He (2003) investigated the country of origin effects on FDI 
location. Hong (2004) compared the location determinants of Chinese FDI in non-coastal 
and coastal cities (Hong 2004). However, there seems to be a gap in location behavior of 
service FDI. 
The service industries have expanded rapidly with internationalization. The increasing 
importance of service sector in modern economies has attracted several studies. Coffey 
and Poles (1987) introduced a model on the location of producer service establishments, 
which argued that the location problem could be conceptualized as a trade off between 
market-pull factors, specialized labor needs and urban externalities. The location of 
producer service activities has been found to be highly concentrated, but not in a simple 
hierarchical pattern, which suggests the importance of both specialized labors and urban 
externalities. Previous studies have argued that the theories of manufacturing FDI could 
be applied to service multinationals, but some characteristics of services must be kept in 
mind (Boddewyn et al. 1986). Empirically, many efforts have been made to apply the 
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theory on manufacturing FDI to service investments (Dunning and McQueen 1982; 
Seymour et al. 1985; Terpstra and Yu 1988; Li and Guisinger 1992). The results have 
revealed that the location determinants of service FDI are quite consistent with those of 
manufacturing FDI. 
This chapter attempts to study the impact of site as well as some firm-specific 
characteristics on location choice of logistics FDI across Chinese cities. I examine this 
service industry because of following reasons. First, as mentioned in the preceding 
chapter, a number of big cities in China aim to be regional or international logistics hubs. 
One important index for evaluating a city’s potential to be a logistics hub is its 
competitiveness in attracting foreign logistics investment, given the current status of local 
logistics service providers. Thus, an understanding on location behavior of logistics FDI 
is appropriate and timely. Second, from 1993 to 2001, the contribution of the 
transportation, storage, post and telecommunications sector to the GDP grew from RMB 
17 billion to RMB 522 billion. Although the logistics market in China is still in its 
infancy, the potential of development has made it attractive to investors, as observed by 
Hong, Chin and Liu (2004). Finally, foreign investments have played an increasingly 
important role in the sector since 1990’s. From 1996 to 2001, foreign capital invested in 
the area of transportation, storage, post and telecommunications increased from USD 
6.96 billion to USD 15.16 billion. 
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5.2 A Theoretical Model on Inter-City Distribution of Logistics Services 
 
The objective of this section is to model inter-city location and distribution of logistics 
service providers, providing a theoretical foundation for the sequent econometric and 
empirical analysis. Before proceeding to develop a theoretical model, it is essential to 
investigate the characteristics of logistics services.  
First of all, like most business services, logistics activities are intermediate inputs. The 
demand for it is derived from the demand for final goods or services. Customers’ 
preference has significant impacts on the behavior of logistics providers. 
Second, business services are non-traded, or provided at much higher costs from a 
distance (Danniels 1985; Kravis and Lipsey 1988; Markusen et al. 2000). There are 
significant disadvantages for a user to employ service from other regions. Therefore, the 
providers of service are required to locate near customers. Marshall (1988) reported that 
almost 80 percent of the services outsourced by manufacturers were purchased from 
suppliers in the same region in UK. Local availability of producer services is important 
for improving users’ performance as well as developing leading industrial sectors 
(McKee 1988).  
Third, business services are normally produced under the condition of increasing 
returns to scale (Faini 1984; Groot 2001). One possible cause is that many services are 
information or knowledge intensive, which suggests increasing returns to scale given the 
non-rival property of these inputs in production. The network or clustering effects of 
services may also bring increasing returns to scale.  
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Finally, logistics services are generally customized to some extent. The providers need 
to deal with some particular problems and meet some particular requirements of the users. 
They need frequent contacts and discussions with the clients to exchange information and 
understand their needs. On the other hand, users’ specialized demand towards the sector 
making logistics providers differentiated from each other, especially with the 
development of customized and just in time production. The intangibility of services also 
suggests the service market is incomplete (Ho and Hoon 2003). 
The theoretical model attempts to incorporate above characteristics of logistics 
services appropriately. Since the demand for logistics service is derived by the demand 
for logistics users’ products or services, I look at the demand for logistics service in the 
market firstly. 
 
5.2.1 The Demand for Logistics Services 
 
For convenience, a representative logistics user is assumed to be a manufacturer2. 
Assume a representative manufacturer in the city has production function with Cobb-
Douglas technology: 
 
, 1a bjQ X Y a b= + =  
Where,  
Qj is output of the representative manufacturer in city j, 
                                                 
2 Logistics users also include commercial enterprises, such as retailers and wholesalers. The model 
developed in this section is applicable to commercial firms. Logistics activities, such as courier delivery 
may target at individual persons or households. However, this consists of a small proportion of all logistics 
services in China. Moreover, foreign investors are prohibited to enter this sub-sector. Hence this group of 
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X is a vector of primary inputs, such as labor,  
Y represents a composite logistics service, which aggregates the differentiated 
logistics activities (such as transportation, distribution, warehousing, inventory 
management, pick and pack) used by the manufacturer.  
Since production function (5.1) is homogeneous of degree one, the equilibrium output 
level of each manufacturing firm is indeterminate. Following a number of previous 
studies (Goodfriend and McDermott 1995; Rivera-Batiz 1988), I proceed as if the total 
manufacturing output (X) is produced by a single representative manufacturer that 
behaves competitively in the subsequent analysis.  
As previous studies in the literature (Dixit and Stiglitz 1977; Montagna 1995; Holmes 












⎡ ⎤= <⎢ ⎥⎣ ⎦∑ <  
(5.2) 
 
Where: Sij is the amount of each logistics service used by the manufacturer,  
        nj is the number of logistics service providers available in city j, 
       σ denotes the degree of variety of services. 
The degree of variety (σ) between different logistics services ranges between 0 and 1. 
The parameter σ is positive, implying that increased variety of services results in 
economies of specialization. When σ equals 0, different services must be used in fixed 
proportion and the importance of each of them becomes highest in the city. On the other 
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hand, when σ goes to 1, the relation between different logistics services approaches 
perfect substitution and the importance of each service is lowest.  
 
The profit function of the representative manufacturer given it locates in city j could 












P X PY X P
=








σ⎡ ⎤= ⎢ ⎥∑  
enotes the prices for primary inputs while Pij represents 
the
ics inputs (Pij) and manufacturing product (P). The 
irst order conditions of (5.3) gives 
 
=⎣ ⎦
Where P is the price of the manufacturing goods. The goods are sold in the national or 
international market. The subscript has been dropped since it is the same for 
manufacturers in all cities. Pxj d
 prices for logistics service i. 
The manufacturer chooses the quantity of each input to maximize profit given the 
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=
output (Q), and the price of the logistics services (Pij). Manufacturers can 
either keep logistics functions in house or contract them out. The author now proceeds to 
 the likelihood of logistics outsourcing by 
ma factures. 
 
5.2.2 User’s Likelihood of Outsourcing 





In above model, the manufacturing output (Qj) is indeterminate. Equation (5.5) implies 
the demand for logistics service i by the representative manufacturer in city j. It is a 




investigate the factor that may impact
nu
 
Abraham and Taylor (1993) indicated that there were three major factors, which might 
increase the likelihood of outsourcing. First, outsourcing might enable users to save costs, 
given the third party logistics providers offer the services with a lower price than internal 
provision. Second, outsourcing users could transfer risk, which might be caused by 
demand uncertainty to the external providers. Finally, outsourcing enabled users access to 
specialized services, which might not be provided by themselves. There are however 
some factors that may work against outsourcing, such as loss of control, losing touch with 
important in
nfidence in outside providers (Razzaque and Sheng 1998). In order to investigate some 
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factors that may influence the likelihood of using outsourcing, I proceed to make a simple 
model now. 
There are two ways to obtain logistics services. The first is to produced by the 
manufacturer itself. I assume that in this way, the marginal cost per unit is γ , 
independent of the scale of production. The primary inputs required to produce S amount 
of logistics services in this way are γS. 
The second way to obtain the logistics services is to outsource from external specialist 
logistics service providers. Setting up this specialized logistics firms needs a fixed cost of 
c0 and a variable cost of c1. As previous studies in the literature (Holmes 1995; Groot 
2001), the specialist technology is assumed to have lower marginal cost (c1<γ ) 
compared to the internal technology. This is reasonable since the external logistics 
provider normally employs more skilled and professional workers, specialized in some 
certain logistics services and hence has superior production technology. On the other 
ha
ntage of cost differentials, 
hich may be caused by the difference in economies of scale and production technology 
(Fixler and Siegel 1999). The price of the specialist logistics service must be sufficiently 
w in order to trigger the representative manufacturer to shift from internal production of 
ser
 
nd, the specialist has a fixed cost (c0) because there is some distance between the 
external provider and its customers. It needs transportation cost to move goods between 
them. It also takes the specialist cost, including the cost for maintaining relationship and 
understanding the requirements of its customers.  
It is assumed that manufacturers outsource to take adva
w
lo
vice to outsourcing. This condition could be described as: 
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i jP γ≤  
 
Where Pij is the price charged by the specialist service provider. 
utsourcing will take place only when it is also beneficial for the logistics service 
providers. The price of the specialist logistics service must be sufficiently high in order to 





c c S+≥  
 
Where S denotes the demand for logistics services in the city. 
he combination of (5.6) and (5.7) reveals that the average cost of logistics service 
provided by the specialist is not larger than the average cost of internal technology for 
outsourcing to take place. After some rearrangement, I obtain: 
T
 
/c c S1 0γ − ≥  
 
Equation (5.8) indicates that the outsourcing is more likely to occur the larger the 
market size (S), and the lower the fixed cost of the specialist technology (c0). This result 
is consistent with previous studies (Francois and Reinert 1996; Holmes 1995; Groot 
2001). Of course, there are more considerations when manufacturer make outsourcing 
decision, such as transaction cost and fear of loss of control. For reasons of simplicity, I 
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5.2.3 The Supply of Logistics Service 
 
I assume that a representative logistics service provider encounters a number of cities 
as choice alternatives. Location choice is an important strategic decision since some 
factors (such as market size and input costs) that may influence firm’s profit vary 
spatially. It is natural to assume that the representative logistics firm will locate at the city 
in which it could maximize its profit function. 
The market for logistics services could be characterized by monopolistic competition 
due to the following reasons. First, there are a large number of logistics firms in each city. 
The influence of each logistics firm in the market is insignificant. According to a recent 
study (Bolton and Wei 2003), there are a lot of logistics providers in China, and none of 
single provider occupies the market more than 2 percent. Second, customers normally 
have highly specialized demands for services, making each service firm differentiated 
from others in the minds of customers (Rivera-Batiz, 1988). Logistics service 
differentiation arises from a wide range of highly specialized services needed by 
customers, such as transportation, distribution, warehousing, inventory management, 
logistics system design, customs clearance, pick and pack, labeling, packaging, order 
processing. Each logistics service locates at different sites, requires highly specialized 
professions and close relationship with customers, which makes it somewhat different 
from others in the minds of logistics users. 
 
Cost function of a representative logistics firm i given it locates at city j is given as: 
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'
0 1i j i jX c c S= +  (5.9) 
 
Where,  
Xij is a vector of primary inputs (such as labor and energy) required to produce Sij’,  
ost of the representative logistics firm,   
1 is marginal cost of the representative logistics firm. It is assumed to be identical 
acr
observe that the equation implies decreasing average costs and constant 
ma
Rahman and Fujita 1990; Markusen 1989). This results in a one-to-one 
co
Sij’ is the amount of logistics service supplied by the logistics firms i, 




The above cost function is consistent with those adopted by previous studies (Rivera-
Batiz 1988; Abdel-Rahman and Fujita 1990). Specialized services normally have quite 
high setup cost, which includes costs of information collection and analysis, cost of 
designing logistics system, especially the logistics information system and possible cost 
of coordination with other service providers. Dividing both sides of equation (5.9) with 
Sij’, we can 
rginal costs. Hence, it captures the attribute of internal economies of scale of logistics 
production.  
Assuming that each firm can differentiate its product without cost, at equilibrium it 
can be seen that each provider offers only one variety of logistics service (see similar 
case in Abdel-
rrespondence between the number of service varieties and the number of logistics firms 
in the market. 
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The profit function of the representative logistics firm provided it locates in city j 
co
ts profit (Chamberlin 1933). The study investigates the situation when the 
representative logistics firm sets its price level in order to achieve profit maximization 
here3. The profit maximization problem of the logistics service providers i could be 
described as: 
 
uld be given as 
'( )j i j i j x j i ji j r P P XSΠ = −  
 
Where rj is the retention rate of logistics firm in city j, which is determined by local 
tax rate. 
In monopolistic competition, each logistics firm sets either a price level or output level 
to maximize i
'm a x ( )
i j
j i j x j i ji j i j
P




0 1i j i jX c c S= +  
1 / ( 1 )1( )i j j i jS P b Q Y P
σσ −− −=  
'
j i j i jk S S=  
                                                 
3 The situation when each logistics firm set its output level in order to maximize profit is attached in 





















 firm’s cost function, while (5.13) denotes the 
demand for total logistics service i, and (5.14) represents equality of the demand and 
supply for external logistics services. Since he constraints hold with equality, we can 
nction. The problem 
reduces to choosing the single variable Pij: 
 
≥
Where, kj represents the likelihood of logistics outsourcing by the manufacturer. It is 
related to the market size and the fixed cost of the specialist technology, as indicated 
previously. 
Condition (5.12) represents the logistics
t
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After some arrangement, (5.16) becomes: 
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Incorporating Chamberlin’s (1933) assumption of monopolistic competition, each firm 
is 




∑ . The second term in the right hand of (5.20) also equals 
to 
assumed to act in a Cournot-Nash fashion, in which the firm’s own price change will 
not affect the output of other firms in the sector. In equation (5.20), this assumption 
implies / 0mj ijS P∂ ∂ = . Therefore, the first term in the right hand is equal to zero. 
Chamberlin monopolistic competition also assumes that the number of firms in the sector 
is so large that the influence of each firm on the total output in the sector is negligible, 
nσ σ =plies '
' 1
/ 0








−− =−  
 
Equation (5.21) implies that in order to maximize its profit, the logistics supplier 





1 /i j x jP P c σ=  
 
Equation (5.22) indicates that each logistics service provider will charge its price at a 
mark-up over the marginal cost to achieve maximized profit level. The stronger the 
manufacturers’ desire for service variety (1-σ r the make-up. The service price 
is also related to the cost of primary inputs (Pxj) and the technology taken by the logistics 
), the large
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firm (c1). Since the above factors are identical across firms in a city, each service will 
charge the same price level. 
 
Given the symmetric way in which logistics services in the manufacturer’s production 
function (as denoted by equation 5.1 and 5.2), and the same price level of each logistics 
service in a city (as denoted by 5.22), the manufacturing firm will use the same amount of 
each logistics service. I obtain: 
 
jn
1 /ii j j jS S nn





Where, Sj denotes the total usage of logistics services by the manufacturing sector, and 





2), and (5.23) leads to: 
 
1 /




( 1 ) /b a
j j jQ n X S
σ σ−=  
 
Equation (5.25) indicates that the logistics user’s production level is directly related to 
the number of logistics service providers available in a city. This is understandable 
because the larger the number of logistics providers, the more specialized and effective 
the services they can supply, which leads to the smoother production and higher 
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productivity of the user even when the total amount of services used keeps unchanged 
(See Dixit and Stiglitz 1977; Abdel-Rahman 1988 and Rivera-Batiz, 1988). The 
increasing return due to specialization has been found to be an important cause of 
international trade and long-term economic development (Krugman 1979; Ethier 1982; 
Ro er 1987; Goodfriend and McDermott 1995). 
leads to the demand for logistics service i in city j: 
 
S P b Q n P
m
Substituting (5.24) into (5.13) 
/i j j j i j=  
 
Substituting (5.22), (5.24) and (5.26) into the objective function (5.15) yields the 
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⎡ ⎤− −⎢ ⎥⎢ ⎥⎣ ⎦
= −
 
quation (5.27) reveals that the optimal profit function of the representative logistics 
service firm is positively related to the retention rate (rj), the importance of logistics 
service in the manufacturing technology (b), the likelihood of using external logistics 
service (kj), the manufacturers’ desire for service variety (1-σ), and the manufacturing 
output (Qj), while negatively related to the number of logistics service providers in the 
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fir
 
The equilibrium number of logistics firms (nj) in a city is determined endogenously, 
via entry and exit of firms into the logistics industry. At equilibrium, free entry and exit 
into the logistics market implies a zero profit condition. The process is illustrated in 
figure 5.1, where the horizontal axis represents output and the vertical axis measure 
revenue and cost of the representative logistics firm. Total cost is shown by TC while OR 
represents the initial revenue function.  
 
m. The above profit function is central to the discrete choice model, which will be used 
to analyze firm location choice in this research. It provides the theoretical foundation for 
our sequent econometric and empirical study. 
 
5.2.4 The Equilibrium Results 
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At the early state, the firm sets marginal revenue equal to marginal cost at point A in 
order to maximize profit. Since average revenue exceeds average cost, the logistics firm 
will make profit there. The extra profit will attract more firms. As the firm enter the 
market, demand for each logistics service will decrease and hence the revenue function 
will shrink into OR’. New equilibrium will be reached at point B, where the average 
revenue equals average cost and each firm makes zero profit. 
 











he equilibrium number of logistics providers in a city 
is determined by the technology used by the manufacturers (b), users’ logistics 
outsourcing probability (kj), manufacturing outputs (Qj), the degree of service variety (σ), 
set-up cost of logistics service providers (c0), and the cost of primary inputs (Pxj) in the 
city.  
 to an important conclusion. Equation (5.28) 
indicates that larger market size (Qj) can attract more logistics service providers (nj). On 
the other hand, a larger number of logistics providers imply the more specialized and 




The above function implies that t
Combination of (5.28) and (5.25) leads
ductivity of manufacturers, as shown in equation (5.25). Therefore, a city with larger 
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market size and stronger industrial base will have an advantage in attracting logistics 
service providers, and this advantage will be self-reinforcing. 
In the above model, the manufacturing output is indeterminate since the production 
function is homogeneous of degree one. It could be derived if we further assume that 
sfies labor-market-
clearing condition. Moreover, all logistics services are assumed to be outsourced by the 
uming that full employment prevails in the city, workers 
utilized by the manufacturing (X) and service sector will equal urban population (Xj’): 
there is only one sort of primary input –labor, and the market sati











Substituting (5.4), (5.12), (5.22) and (5.26) into (5.29), I obtain the output produced by 












−= +  
 
Substituting (5.30) into (5.28) leads to: 
 
'
* (1 )j jb k Xσ−
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This equilibrium is achieved through the market process. It does not describe the 
social optimal values, which is achieved by an optimal production process and describes 
the maximum net output given labor force in the city. The market process leads to less 
variety of services (or smaller number of logistics service providers) than the optimal 
production process, reflecting the inefficiency caused by monopolistic competition in the 
service sector (Markusen 1989; Abdel-Rahman and Fujita 1990). 
5.3 Inter-City Locational Determinants of Logistics FDI 
5.3
loys a discrete choice model to do the empirical analysis. Discrete 
choice models derive from a random utility framework, which assumes that the choice 
process can be described as the selection of the alternative that has the greatest utility 
(Hensher and Johnson 1981). Therefore, each firm is assumed to locate the city where its 




.1 An Econometric Model 
 
The author emp
 logistics firm i if and only if  
 
{ }m a x ; ' 1 ,'i j i j j NΠ = Π =  K
 
Where, Π  denotes the profit of logistics firm i provided it locates in city j’. N 
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Recall the maximized profit function of the logistics service providers and generalize 
the equation (5.27) as: 
0( , , , , , , , , )i j j j j j x jr k P b Q n P Cσ
+ + + + + − − − −Π = Π  
 
The theoretical model has assumed that all logistics service providers are identical. 
However, since some factors cannot be observed, the profit function is composed of a 
vector of deterministic variables describing observable choice characteristics and a 
random element containing the unobservable factors. Adding firm heterogeneity into 
(5.33) and dropping some factors which are homogeneous across cities, I obtain the profit 
of logistics firm i when it choose city j 
 
( , , , , )i j j j j j x j i jr k Q n P εΠ = Π +  
 
If εij are independently, identically distributed as Weibull density function, the 
probability of firm i choose city j (pij) can be described by the following formulation 
(McFadden 1974): 
 
' ' ' ' ' '
' 1
exp ( , , , , ) / exp ( , , , , )
N
ij ij j j j j xj ij j j j j xj
j
p r k Q n P r k Q n P
=
= Π Π∑  
 
Since it based on the principle of utility maximization and has the advantages of 
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indust  1996; 
He ies 1996 al. 1999 and g and Kwan
5.3.2 Data Source and Explanatory Var
 
he data used fo ch could b  into two categories  firm and site-
specific data. The firm-level data used i search were drawn fr  “The Second 
Ce  All Basi the People’s of China”, which h en introduced 
in the preceding chap ring tion altern ves is almost 
im actical since th e are more than 270 refecture level or ab .  
o make data collection and estimation , following Head d Ries (1996), 
I chose the cities that received at least five gistics investments during the period 
of 1992 to 2001 as location alternatives. Based on this criterion, 40 cities and 1775 
foreign-funded logistics firms in these cit  chosen (see Table 5.1), which take up 
mo e than 90 perce t of all foreign logis ers during the pe in China. The 
dependent variable in the conditional log is a dummy variabl hich equals to 
one when a city is chosen and zero otherw
rial location in previous studies (Coughlin et al. 1991; Woodward 1992; Chen
ad and R ; Head et  Chen  2000). 
 
iables 
T r this resear e divided : the
n this re om
nsus on c Units in  Republic as be
ter. Conside all cities as loca ati
pr er cities at p ove
T  manageable  an
 foreign lo
ies were
r n tics provid riod 




LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
Table 5.1 Location of foreign logistics firms during the period of 1992-2001 
Region Province
or equivalent 
mber of foreign logistics 
firms 
  City Nu
BOHAI Bei Beijing 77 jing 
 Tia  Tianjin 220 njin
 Liaoning Shenyang 11 
  Dalian 58 
  Yingkou 9 
 Shangdong Jinan 14 
  Qingdao 61 
  Yantai 7 
  Rizhao 
 
5 
HHAI Shanghai Shanghai 637 
 Jiangsu Nanjing 40 
  6 Wuxi 
  44 Suzhou 
  Nantong 14 
  Zhenjiang 8 
  ang 5 Lianyung
 Zhe Ningbo 9 jiang 
  u 6 Hangzho
 Anh
 
5 ui He ei f
NHAI Fujian Fuzhou 20 
  Xiamen 47 
 Guangdong Guangzhou 135 
  Shenzhen 168 
  Zhuhai 29 
  Shantou 5 
  Foshan 12 
  Jiangmen 7 
  Zhangjiang 5 
  Heyuan 6 
  Qingyuan 5 
  Dongguan 14 
  Zhongshan 6 
  Shaoguan 13 
  Chaozhou 7 
 Hainan Haikou 
 
18 
OTHER Hubei Wuhan 12 
 Chongqing Chongqing 12 
 Sichuan Chengdu 7 
 Yunnan Kunming 6 
 Xinjiang Wulumuqi 5 
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observations 
Firm characteristics Sub-group Number Percentage 
Table 5.2 Profile of 
Age of firms (year) 1 225 0.127 
 
 3 226 0.127 
 10 112 0.063 
Source of region Foreign countries 863 48.6 
(HMT) 912 51.4 
2 250 0.141 
 4 157 0.089 
 5 152 0.086 
 6 139 0.078 
 7 144 0.084 
 8 172 0.097 
 9 193 0.109 
 











 Branch company 301 16.96 
 Representative office or like 244 13.75 
 
 
Some descriptive statistics of firm-specific variables of our data are given in Table 5.2, 
including age of firms, source of country and organizational structure. It shows that our 
observations come from a wide variety of source. 
Another group of data are concerning site attributes, used as independent variables in 
the econometric model. The city-level data are time varying over the period of 1992 to 
20
previous theoretical model now. 
01, which were mainly drawn from the Urban Statistical Yearbook of China (1993-
2002), The Chinese Statistical Yearbook of Communication (1993-2002), China 
Statistical Yearbook (1993-2002) and the Almanac of China’s Cities (1993-2002). The 
definitions and descriptions of the explanatory variables are given in Table 5.3. I proceed 
to explain these variables and describe how they are matched with the elements in 
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Market size (Q) and outsourcing probability (k) 
 
Market size is an important consideration when foreign investors choose location. 
Service goods are non-tradable and non-storable. This makes accessibility to market more 
ustry and service providers are normally required to locate near 




important for service ind
th
ployment and tax revenues (Holton and Sicular 1991). The tariff and non-tariff 
barriers between provinces are taken by local governments to keep out one another’s 
products. As soon as you move across provincial borders in China, there are barriers 
(Jiang and Prater 2002). The licensing requirements also prevented foreign firms to offer 
inter-provincial logistics services. Regional protectionism has restricted logistics 
providers to offer services through areas (Luk 1998; Speece and Kawahara 1995). 
Therefore, we assume that logistics providers offer services for customers in the province 
where the firm locates while logistics service outside provincial boarder is ignored. The 
provincial industrial output (LINDOUT1) is used as a measure of market size. 
oretical model also posits that the larger the market size, the more likely for logistics 
outsourcing to take place. This variable is thus expected to be a positive factor. 
Most of state-owned firms established their own logistics related departments under 
the planned economy, so they have a lower probability to use external providers. 
Comparatively foreign and private-owned firms are most likely to use logistics 
outsourcing (Bolton and Wei 2003).  Accordingly, I use provincial foreign output 
(LFORALL1) as another measure of the market demand for specialist logistics services. 
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On the other hand, the percentage of employment in private enterprises (LPRIVATE1) is 
used to measure market liberalization level in an economy and a proxy of outsourcing 
probability in an economy. It is expected to be positively correlated to foreign logistics 
investments. 
 
Primary inputs cost (Px) 
 
Regarding the cost of primary inputs, labor market consideration comes to our mind 
naturally. Higher wage rates are expected to deter foreign investments. Some previous 
stu
sport has been widely 
studied by previous studies in the literature (Bartik, 1985; Coughlin et al., 1991; 
4; Chen, 1996; Head and Ries, 1996; Mcquaid 
t al., 1996; Cheng and Kwan, 2000; Coughlin and Segev, 2000; Cieslik 2005). It has 
be
dies concerning FDI location have supported this proposition (Wei et al., 1999; 
Coughlin and Segev, 2000; Cheng and Kwan, 2000; He 2003; Cieslik 2005). However, 
since higher wage rates are normally associated with higher productivity and hence 
findings on labor are complicated by the lack of data (Caves, 1996). Some of previous 
studies found that labor cost did not have significant impact (Carlton, 1983; Chen, 1996). 
In this research, I use urban average wage rate (LWAGE) to measure labor cost and 
proportion of skilled workers in a city (LTECHPOP) to measure urban labor quality. 
Transportation cost appears in the next line. The impact of tran
Woodward, 1992; Smith and Florida, 199
e
en suggested that transportation access to markets is the central element in industrial 
location choice. Although most conclude that the availability of transportation 
infrastructure is important to firm location, there are some empirical findings partially 
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beyond expectations (Head and Ries, 1996; Cheng and Kwan, 2000; Bartik, 1985). 
Glickman and Woodward (1989) suggested that the importance of transportation might 
diminish due to the rise of new transportation and communication technologies. The 
spatial transaction costs faced by modern firms have changed over recent decades, and 
this has changed the ways in which transportation infrastructure contributes to form 
location behavior (McCann and Shefer 2005). To understand the influence of transport 
network, this study will investigate the influence of each mode of transport, including 
wa
 other factors are important considerations for foreign 
investors. Foreign investors in China may face more external uncertainties and business 
sitional economy, which make information cost more important 
e 2002). Number of telephones per 100 people in a city (LTELEPH) was used to 
me
terway, airway, roadway and railway transport respectively (BERTHDUM, AIRDUM, 
LROADEN, LROADEN1, LRIADEN1). The definitions have been given in Table 5.3. 
Information cost appears increasingly important in the locational choices of 
multinationals in host countries (Dunning, 1998). High costs of obtaining local 
knowledge, information on finding local suppliers, identifying market opportunities, 
recruiting skilled labor and some
risks caused by the tran
(H
asure the availability of information infrastructure in this study. 
 
Number of logistics service providers (n) 
 
The theoretical model posits that number of existing logistics service providers (n) is 
an important factor that may influence the location choice of foreign logistics firms. A 
larger number of existing logistics providers imply stronger competition and hence may 
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deter new entrants, as our theoretical model reveals. On the other hand, the more logistics 
providers, the more specialized services they can supply. This may derive the users’ 
demand for outside logistics service. Furthermore, foreign investments are required to 
establish joint ventures with local partners in some logistics related sectors according to 
Chinese laws. A larger number of local logistics service providers may offer more choice 
for foreign investors and hence become an attractive factor. Hence, the impact of number 
wn. 





 FDI promotion was broadened in 
198
of existing logistics providers remains unkno
istics firms in a city. Urban employment percentage of the tertiary industry was used 
as an alternative. Based on the data available in statistics yearbooks in China, this is an 
ppropriate proxy. This variable may also capture some effect of service agglomeration 
ince firms in a same industry intend to concentrate in some certain area, as observed by 
ead, Ries and Swenson (1999). 
 
Government policy (r) 
 
Undoubtedly, government policies (such as tax reduction) have impact on FDI 
location by determining retention rate (r) of foreign investment. Since 1978, the Chinese 
government has taken a series of preferential policies in attracting FDI. In the original 
stage, foreign investment was limited to four SEZs.
4 to 14 coastal cities, known as Open Coastal Cities (OCCs). A variety of incentives 
such as tax reduction, market entry and land use were taken for FDI in these cities. 
Therefore, the author includes SEZs and OCCs in a group and uses a dummy variable 
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(OCC) to differentiate them from other cities. The government has also set free trade 
areas (FTA) in some coastal cities.  At the end, Beijing and capital cities of each province 
(CAPITAL) also have advantages to offer a number of inducements to foreign 
investments. Hence, I use another two dummy variables (FTA, CAPTIAL) to describe 
these policy effects. 
sulting from the spatial 
onomic activity. The advantages in favor of the spatial 
concentration include the pooling of markets for specialized skilled workers, the 
availability of intermediate inputs and services, the exchange of information and 
knowledge between firms. Foreign investors may be attracted to areas with existing 
concentrations of foreign-owned firms in order to reduce uncertainty as well as share 
spillovers from the local foreign agglomeration [Dunning 1998; Guimaraes et al., 2000]. 
Due to the lack of local knowledge, foreign firms encounter “disadvantage of alien 
status’ in host countries. Information spillovers among foreign firms can, however, 
attenuate these disadvantages. To identify foreign-specific agglomeration economies, I 
use the number of existing foreign direct investments (LFDI) in a city to evaluate 
agglomeration economies and investigate its impact. 
Urbanization economies could be another factor in attracting foreign logistics 
investment, through yielding positive external benefits in the area through scale 
economies and better infrastructure. However, it may lead to higher factor costs and 
 
Agglomeration and urbanization economies 
 
Agglomeration economies refer to the positive externalities re
concentration of existing ec
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congestion co service firms 
ter  metropolitan area (Harrington and Warf, 1 w m
banization has a posit firms. The la de
w ro to b sit ct
attracting FDI. 
t  of abo lec tie iv
e ighly correlated, suc
(LFORALL1 and LINDOUT1; AGE). I will try not to use them 
gether in econ els 
sts, and hence deter foreign investments. A study reveals that 
tend to clus  in large 995), hich i plies 
that ur
(LPOPDEN) 
ive effect on logistics popu tion nsity 
as used as a p xy of urbanization and expected e a po ive fa or in 
The correla ion matrix ve explanatory variables of 40 se ted ci s is g en in 
Table 5.4 It reveals that som  explanatory variables are h h as 
 LTELEPH and LW
to ometric mod in order to avoid multicollearity. 
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 Mean Mini. Maxi 
Table 5.3 Definition and descriptions of explanatory variables 
Symbol Definition 
LFORALL1 Natural logarithm of provincial 



















































ral logarithm of average wage 8.95 7.77 10.04Cost of 
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percentage of technical workers 
 BERTHDUM 1 for the city has deep-water 







  city has airport; 0 for others 0.66 0.00 1.00 AIRDUM 1 for the
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5.75 1.79 8.66 




OCC 1 for SEZ or OCC; 0 for others 0.38 0.00 1.00 
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CAPITAL 1 for Beijing or the capital of a 
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Table 5.4 Correlation matrix of explanatory variables (40 cities) 
 
 3 5 6  3 1 16  2 4 7 8 9 10 11 12 1  4 15 17
1. ORALL1 0. 13 0.31 8 0.13 0.09 -0.4 -0.02 6 -0 0 2  LF 82 0.60 -0.  -0.2  0.4 0.12 0. 9 .1 .07 0.00 -0.52
2LINDOUT1 1. 35 10 -0. 0.07 27 0.0 -0.   - 6  00 0. -0.  23 0. 3 16 0.09 -0.4 -0.21 0.45 -0.13 0.1 -0.2 -0.54
3. A -0.1 3 3 0.   LPRIV TE1  1.00 0.13 -0.02 0.59 0.71 -0.05 0.58 0.20 0.2  0. 8 07 0.16 0.21 -0.12
4. D 00 0. 0.32 1 5 34 0.34   LPOP EN   1.  20  0.2 0.38 0.04 0.39 0.23 0.6  0. 0.36 0.35 0.12
5. H  1. 0.46 0 0  42 0 .1 0.   LTEC POP   00  0.3 0.28 .23 -0.04 0. 0.6  -0 1 22 0.15 0.19 0.50
6. EPH   8 0.18 0.62 0.18 0.69 2 0.   LTEL   1.00 0.8 0.11 0. 0 02 0.21 0.36 0.24
7.LWAGE     0 0.04 0 -0.03 0.17    1.0 .61 0.09 0.13 0.47 0.30 0.26 0.14
8.     1.0 3 2 0.29 0.26   LFDI    0 -0.14 0.16 0.09 0.3  0. 5 0.36 0.18
9. T     1 0.09 3 0 0.  LTER    .00 -0.12 0.3  0. 5 07 -0.07 0.09 0.23
10.   00 0.20 0.   BERTHDUM       1. 0.24 0.11 0.29 52 0.51 0.03
11.    00 5 .1 0.   AIRDUM       1. 0.3  -0 4 26 0.49 0.39 0.76
12.    0.   LROADEN        1.00 0.16 0.27 34 0.45 0.37
13.   0.  0   LROADEN1          1.00 40 .24 0.19 -0.19
14.    1.  0   LRAIDEN1          00 .32 0.20 0.33
15       1   .OCC         .00 0.45 0.12
16         .FTA          1.00 0.51
17 IT        .CAP AL          1.00
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5.3.3 Conditional Logit Estimation Results and Discussion 
 
Estimation proceeds by maximizing the likelihood of the alternative choices made by 
the 1775 firms in our sample. Independent variables for the 40 cities are observed over a 
ten-year period. The outcomes for full specifications with all explanatory variables except 
those highly correlated are given in Appendix B. Given the large number of choice 
alternatives and some possible multicollinearity problems, some variables get unexpected 
signs. Further analyses show that those specifications are not robust. Therefore, the thesis 
reports some selected specifications with reduced set of explanatory variables here, which 
are both satisfactorily fit and robust. These selected empirical results are given in Table 
5.5. Since the underlying profit function is log-linear, the coefficients of the explanatory 
variables can be roughly interpreted as elasticities. 
 
5.3.3.1 Conditional Logit Estimation Results 
 
Industrial output, the proxy for market demand has significantly positive effect. The 
coefficient estimate for LINDOUT1 equals to about 0.41 in specification 3 and 4. It 
suggests that logistics FDI is quite responsive to market demand. LFORALL1 and 
LPRIVATE1 were used to measure the industrial output by foreign firms and the degree 
of urban market liberalization level respectively. Since foreign owned firms and private 
enterprises are more likely to use outside logistics service than state owned firms in 
China, the above two variables were expected to have positive impacts. Foreign investors 
prefer the location with higher degree of market liberalization and opening up. The 
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estimation results support the proposition. Although the coefficient of LFORALL1 in the 
second specification is unexpectedly negative, it is insignificant. 




 that transportation network capacity does matter in attracting logistics FDI, 
wh
ation, which pushes multinationals to locate in a city where 
information is accessible (He 2002). Number of telephones per 100 people in a city 
d –0.39. This wage elasticity is lower than the –0.9 estimate by Bartik (1985) and 
substantially lower than –4.4 by Coughlin et al. (1991). Another labor market 
characteristic that appears in all variants is the labor quality. As expected, higher labor 
quality attracts foreign investment. I used the proportion of technical workers 
(LTECHPOP) as a measure of labor quality in the city and found its impact was positive 
and significant. 
Transportation costs vary spatially due to inter-city difference in the quality of 
transportation infrastructure. Other things equal, a city will be more attractive if it has 
better transport infrastructure. Table 5.5 shows that roadway (LROADEN1) and ra
RAIDEN) density in the province where the city locates are positive and statistically 
significant factors. Two dummy variables, BERTHDUM and AIRDUM, are used to 
measure the accessibility to seaway and airway transport and found to significantly attract 
logistics FDI as well. Urban roadway transport capacity (LROADEN) is also an 
important consideration when foreign investors make their location choices. These results 
confirm
ich is consistent with previous findings and the proposition based on our theoretical 
model.  
Foreign investors face “disadvantages of alien status’, such as the lack of local 
knowledge and inform
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(L
ents are banned to establish foreign-wholly 
wned firms in some sectors and they have to cooperate with local service providers. 
From or. In 
addition this var ure fec ic . 
T e concentration si v ano e lom  ies, which 
is in favor of attracting new investments, as mentione uim s et 0
udi e fo ve e vor the locations that 
offer a variety of agglomer  ec es  et 99; araes et. al. 2000; He 
2 m FD  c s u re foreign-specific 
a n. The pact of this variable i nificant with elastic  0.43 to 0.60. 
I at inv s tend to lo te in a city with a large n xisting 
F
viou es, ity was used as an index of urbanization 
e  attracting logistics FDI. This is consistent 
w observation rrigton and (1995) that service firms are inclined to 
TELEPH) was used as a proxy for availability of information infrastructure and it was 
found to exert a positive influence on FDI location. It confirms that the availability of 
information infrastructure is important in FDI location choice in host countries. 
The employment proportion of tertiary industry in the whole economy, LTERT was 
taken as a proxy of the number of logistics service providers. It was found to attract 
foreign logistics investment, contrary to the result of our theoretical model. A possible 
interpretation is that foreign logistics investm
o
this perspective, a larger number of local logistics firms is an attractive fact
, iable may capt  some other ef ts, such as serv e agglomeration
h  of bu ness ser ice is ther typ  of agg eration econom
d by G arae  al. (200 ).  
Previous st e ows sh d that reign in stors w re inclined to fa
at oni onomi (Head al. 19 Guim
002). The nu ber of I in a ity wa sed in this study to captu
gglomeratio  im s sig ity from
t confirms th foreign estor ca umber of e
DI.  
As in pre s studi  the population dens
conomies. It is found to be a positive factor in
ith the by Ha  Warf 
cluster in large cities. 
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Three dummy variables were included in an attempt to capture the influence of 
overnment policy (OCC, FTA and CAPITAL) given that the Chinese government has 
tak
g
en more preferential policies in these sites to attract FDI. Foreign logistics investors 
are found to be more likely to locate in the open coastal cities, provincial capitals and the 
cities that have free trade zones, which is agreement with previous findings (Head and 
Ries 1996; He 2003). It also reflects that the China’s opening up policies are quite 
successful in attracting the inflow of FDI. 
 
Table 5.5 Estimation results for cities with number of received FDI at least 5 
 Specification 1 Specification 2 Specification 3 Specification 4 
 Para. t value Para. t value Para. t value Para. t value 
LFORALL1 0.11*** 2.83 -0.000 -0.011     
LINDOUT1     0.42*** 7.03 0.41*** 6.42 
LPRIVATE1 0.46*** 8.21 0.49*** 8.82 0.36*** 6.36 0.25 4.12 
LWAGE  -0.22 -1.37 -0.39** -2.18    
LTECHPOP 0.34 4.17 *** 6.95 0.33*** 6.54 0.33*** 6.29 0.22***
BERTHDUM *** *** *** *** 0.79 8.22 0.91 8.66 0.49 4.79 0.55 5.05 
AIRDUM     0.45*** 3.81   
LROADEN **   0.21*** 4.96   0.30 * 6.83 
LROADEN *  1 0.52** 4.21 0.82*** 7.28   0.14 1.18 
LRAIDEN1 0.5 **     8*** 12.19 0.48 * 9.74 
LTELEPH 0.2    1 3.0*** 0   
LTERT     0.30* 1.82 0.28* 1.65 
LPOPDEN 0.38***  6.44      
LFDI 0.52*** 0.412.47 0.60*** 14.47 3*** 9.25 0.43*** 9.63 
OCC 0.25***  3.12 -0.03 -0.36    
FTA   0.30*** 2.98 0.9 6**0*** 7.99 0.6 * 5.07 
CAPITAL 0.96*** **8.74   0.22 1.9* 5 0.35 * 3.01 
Observation 1s 775 1775 1775 1775 
Log-L -4617 -4642 -4598 -4575 
Res. Log-L -6548 -6548 -6548 -6548 
ρ2 Adj. a 0.295 0.291 0.298 0.301 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
    a 2       The adjusted likelihood ratio index (ρ  Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
 
is 
value with all coefficients equal to zero in the model. 
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5.3.3.2. Urban attractiveness to Logistics FDI 
 
Specification 4 gave the best fit in terms of the adjusted likelihood ratio index (see 
Table 5.5). For brevity, I looked at the attractiveness of a city to logistics FDI based on 
S
C). In this research, attractiveness is defined as the probability that a city was chosen by a 
representative foreign logistics service provider. The ranking and value of some Chinese 
cities’ attractiveness in 2001 are reported in Table 5.6. The top five cities, Shanghai, 
ved about 68 percent of all logistics FDI 
in 
pecification 4 (urban attractiveness based on other specifications is given in Appendix 
Shenzhen, Tianjin, Qingdao and Guanzhou recei
China. This figure is quite consistent with our observation based on the census data 
(68.6 percent).  
 
Table 5.6 Attractiveness of Chinese cities to logistics FDI in 2001  
City Compete* City Compete City Compete City Compete 
Shanghai 0.372221 Nanjing 0.020983 Dongguan 0.008010 Hefei 0.002354 
Shenzhen 0.100827 Shenyang 0.019842 Zhenjiang 0.007851 Chengdu 0.001875 
Tianjin 0.094371 Shuzhou 0.014283 Hanzhou 0.007159 Chaozhou 0.001292 
Qingdao 0.058537 Wuxi 0.013257 Shantou 0.004931 Shaoguan 0.001277 
Guangzhou 0.056001 Zhuhai 0.012406 Nantong 0.004692 Zhangjiang 0.001158 
Ningbo 0.029620 Fuzhou 0.011380 Yingkou 0.004676 Chongqing 0.001036 
Beijing 0.028426 Yantai 0.010099 Rizhao 0.004402 Qingyuan 0.000900 
Dalian 0.022931 Foshan 0.008336 Lianyungang 0.004240 Wulumuqi 0.000296 
Xiamen 0.021670 Jinan 0.008311 Jiangmen 0.002743 Kunming 0.000221 
Zhongshan 0.024295 Haikou 0.008372 Wuhan 0.004316 Heyuan 0.000402 
 
* Compete denotes urban attractiveness to logistics FDI. 
 
The variation of attractiveness of the top five cities during the period of 1995 to 2001 
is given in Figure 5.2. It reveals that the attractiveness of Shanghai is highest and 
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inc
Figure 5.2 Variation of urban attractiveness to logistics FDI during the period of 1995 to 
2001 
reasing while that of Tianjin and Guangzhou had fallen. The attractiveness of 
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5.3.3.3. Simulation Results 
of urban policy would have affected the competitiveness in attracting foreign 
logistics service providers. In specification 4, some policy variables have been 
ying the impact of four factors, these are, 
FTA, LROADEN, LRAIDEN1 and LPRIVATE1. The first variable (FTA) is concerning 
the Chinese opening up policy, while LROADEN and LRAIDEN1 try to capture the 
effect of urban strategy in developing transport infrastructure. The last variable 
(LPRIVATE1) was used to identify the impact of market liberalization policy. All of 
 
 
This section represents the results of several simulations to ascertain how specific 
change 
investigated. The author will focus on identif
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above policy variables were found to have significant and positive effects on location 
choice of logistics FDI. I then ask what the urban attractiveness has been in the absence 
of all policy differences since 1992. In another words, what should the attractiveness be if 
the FTA policy was absent, or LROADEN, LRAIDEN1 and LPRIVATE1 in each city 
keep unchanged since 1992? 
For simplicity, the thesis groups the cities into four groups based on their geographical 
location. These are BOHAI (Beijing, Tianjin, Liaoning and Shangdong province), HHAI 
(Shanghai, Jiangsu, Zhejiang and Anhui), NHAI (Guangdong, Fujian and Hainan 
province) and OTHER (Other provinces in the country), as Figure 3.1 shows. 
 











BOHAI 0.251113 0.02754 -0.00536 -0.0065 0.019248 
HHAI 0.514008 -0.03661 -0.00901 0.001397 -0.07658 
NHAI 0.231251 0.006999 0.014556 0.004818 0.057496 
OTHER 0.003629 0.002067 -0.00019 0.000287 -0.00016 
 
 beneficiary in developing railway transport while the 
biggest beneficiary of market liberalization policies is HHAI region, followed by OTHER 
regio
Table 5.7 reports the estimation results. It reveals that comparatively, the cities in 
HHAI region would have suffered most in absence of FTA policy. Three regions, 
BOHAI, HHAI and OTHER would have lost attractiveness to logistics FDI if urban 
roadway infrastructure kept unchanged in all cities since 1992. Table 5.7 also indicates 
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5.3.3.4. Magnitudes of Explanatory Variables 
ves the s al sig ce and direction of explanatory variables’ 
effect. It needs to get a sense of the udes of explanatory variables’ effect on the 
location decision. As I have mentioned previousl he con al logit  the 
probability of firm i choose city j (pij) could be expressed as 
 
 
Table 5.5 gi tatistic nifican
magnit














= ∈  ∑
 
Taking the derivative of the probability with respect to an urban attribute m, we get 
the effect of a change in attribute m of alternative j on the probability that the individual 
would choose the alternative 
 




p p β∂ ⎡ ⎤= −⎣ ⎦∂
 
Equation (5.37) shows that the effect of explanatory variables depends on the 
characteristics of the city being analyzed. For simplicity, I chose the top five cities and 
used specification 4 to do calculation. Table 5.8 reports the magnitudes of urban 
attributes’ influence of these cities
 
. It reveals that two dummy variables, FTA and 
BERTHDUM have very influential effects on urban attractiveness to logistics FDI. 
Besides
L OADEN1, two s (L O ng l. 
(5.36)
(5.37)
 transport infrastructure, which was denoted by LRAIDEN1, LROADEN and 
R  other variable FDI and LIND UT1) have stro  effects as wel
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For example, the  su at ng er le n e e 
of industrial output by 1 percent in Shanghai could increase the probability of the city 
b en by rc
 
In tion ef  for cities ased on speci  fo
Tianj  Sh nghai Qingdao Guangzhou 
results ggest th  holdi  all oth  variab s uncha ged, th increas
eing chos 9.266 e p ent.  
Table 5.8 terpreta  of co ficients  five  b  fi ncatio ur 
 in a Shenzhen 
LINDOUT1 4.20 6 1.76  3.584 9.26 5 2.460 6 
LPRIVATE1 2.5 5 517 1.05  2.1414 . 6 1. 714 5 
LTECHPOP 2.  .9  200 4.828 0 24 1.287 1.877 
LTERT 2. 9 .194 1.664 2.425 843 6.23 1
LFDI 4.4 8 .8  10 9.67 1 52 2.580 3.762 
BERTHDUM 5.5 .3  4.7690 12.268 2 84 3.271 9 
LROADEN 3.058 6 1.28  .711 4 1.790 2.609 
LROADEN1  3.200 0.612 53 1.458 0.8 1.244 
LRAIDEN1 0 10. 2.041 .844  4.86 665 2 4.416
FTA 6.675 14. 2.803 .906  649 3 5.694
CAPITAL 3.578 7.8 1.503 2.094 53 3.052 
 
 
5.3.3.4. Robustness Test 
 
The robustness of the models was tested by subjecting to sub-samples of the data set. 
The test concerns the possibility of a different outcome if firms were faced with different 
alternative sets. I adjusted the alternatives by redefining the alternatives to cities, which 
received no less than 7 and 10 logistics FDIs. The regression results computed based on 
the sub-samples are reported in Table 5.9 and 5.10 respectively. An interesting finding is 
that as the number of choice alternatives decreases, the impact of information 
infrastructure (LTELEPH) becomes insignificant. Capital cities (CAPITAL) also lose 
some advantages in attracting logistics FDI. I also ran the specifications for those firms 
with transport services as main service. The results are presented in Table 5.11. All three 
tables show that despite the smaller sample set or less number of alternatives, the 
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coefficie sts the 
c nsistency of th tist e o nts o 
c the s ar st.
.9 ation result ties ved t seven logistics FDI  
Specification 1 ific  Specification 3 
nt estimates are quite consistent across sample sets. This sugge
o e sign and sta ical significanc f the coefficie  and leads us t
onclude that  result e robu   
 
Table 5  Estim s for ic  recei  at le sa
 Spec ation 2 Specification 4 
 P a. ar t value Para. e Para. t value t valuet valu Para. 
LFORALL1 0.17*** 3 78.  9  0 **.0 2.25     
LINDOUT1     0.38*** 5.71 0.38*** 5.32 
LPRIVATE1 0.44*** *** 11 * 0 ***7.37 0.49 8. 0.40** 6.67 .25 3.79 
LWAGE -0. 25 *** *** -4.11  -3.09 -0.77    
LTECHPOP  ***  *** ***0.47*** 8.42 0 8.3 6.32 0. 64 7. 4 3 0.27 4.70 
BERTHDUM  *  *0.78*** 7.78 0.9 **8 8.81 0.51** 4.68 0.67*** 5.64 
AIRDUM     0.22 1.61     
LROADEN *    0.25** 4.95   0 ***.29 5.90 
LROADEN1  0 *** 55 0.43*** 3.25 .79 6.   0.22 1.64 
LRAIDEN1   0. 0 0.4 4   50*** 8.9 4*** 8.1
LTELEPH    0.0 .93    7 0
LTERT    0.3 .75 0.2 2* 1 6 1.42 
LPOPDEN 0.49 7.35      ***  
LFDI 0.57 10.79 0.67 13.12 0.56 9.37 0.51*** *** *** *** 9.35 
OCC 0.26*** 3.07 0.03 0.35     
FTA   0.10 0.91 0.84*** 7.23 0.53*** 3.83 
CAPITAL 0.45*** 3.77   -0.10 -0.82 0.07 0.57 
Obs.× Alt.a 1710 × 28 1710 ×28 1710 ×28 1710 ×28 
Log-L -4101 -4120 -4108 -4088 
Res. Log-L -5698 -5698 -5698 -5698 
ρ2 Adj. b 0.280 0.277 0.279 0.283 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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Table 5.10 Estimation results for cities received at least ten logistics FDI 
 Specification 1 Specification 2 Specification 3 Specification 4 
 Para. t value Para. t value Para. t value Para. t value 
LFORALL1 0.14*** 3.01 0.08* 1.94     
LINDOUT1     0 0.47*** 6.65 .39*** 5.18 
LPRIVATE1 0 0 0 0.48*** 7.78 .57*** 8.84 .43*** 6.78 .35*** 4.98 
LWAGE -0 - -0.49*** 2.87 .58*** -2.85     
LTECHPOP 0 0 0 0.41*** 6.89 .36*** 6.09 .44*** 6.91 .35*** 5.94 
BERTHDUM 0 1 0 0.95*** 8.23 .13*** 8.93 .66*** 5.76 .87*** 6.65 
AIRDUM   0.20 1.30     
LROADEN   0.09 1.59   0.15*** 2.65 
LROADEN1 0 0.57*** 4.10 .90*** 7.24   0.35** 2.50 
LRAIDEN1     0 0.55*** 9.07 .46*** 8.06 
LTELEPH     0.05 0.66   
LTERT     0.29 1.44 0.17 0.81 
LPOPDEN 0.37*** 5.42       
LFDI 0 0 0 0.51*** 9.12 .57*** 9.86 .39*** 5.73 .38*** 6.09 
OCC 0.32*** 3.70 0.17** 2.04     
FTA   0.03 0.31 0 0.90*** 7.98 .60*** 4.25 
CAPITAL 0 -.29** 1.98   0.31** -2.21 -0.21 -1.45 
Obs.× Alt.a 1 1 1656 ×21 656 ×21 656 ×21 1656 ×21 
Log-L -3718 -3732 -3709 -3701 
Res. Log-L -5042 -5042 -5042 -5042 
ρ2 Adj. b 0.263 0.260 0.264 0.266 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
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Table 5.11 Estimation results for firms with transport services as main business 
 Specification 1 Specification 2 Specification 3 Specification 4 
 Para. t value Para. t value Para. t value Para. t value
LFORALL1 0.19 3.09*** 0.03 0.59     
LINDOUT1     0.41 5.18 0.39 4.40*** ***
LPRIVATE1 0.24 3.04*** 0.26 3.22*** 0.15 1.84* 0.12 1.42 
LWAGE 0.16 0.71 0.02 0.08     
LTECHPOP 0.18 2.64*** 0.24 3.55*** 0.19 2.76*** 0.13 1.82*
BERTHDUM 0.37 2.88*** 0.42 2.93*** 0.19 1.35 0.26 1.72*
AIRDUM   0.46 2.93***     
LROADEN   0.12 2.00**   0.19 3.08***
LROADEN1 0.29 1.67* 0.60 3.73***   0.21 1.24 
LRAIDEN1     0.40 6.07*** 0.29 4.22***
LTELEPH     0.17 1.76   *
LTERT     0.90 3.82*** 0.86 3.63***
LPOPDEN 0.36 4.24       ***
LFDI 0.42 7.30*** 0.49 8.73*** 0.39 6.22*** 0.39 6.51***
OCC 0.19 1.67* -0.10 -0.94     
FTA   0.52 3.52*** 0.96 5.83*** 0.75 4.00***
CAPITAL 1.08 7.07***   0.26 1.71* 0.40 2.41**
Obs.× Alt.a 750 ×40 750 ×  750 ×40 750 ×40 40
Log-L -2209 -2224 -2209 -2204 
Res. Log-L -2765 -2765 -2765 -2765 
ρ2 Adj.b 0.201 0.196 0.201 0.203 
 
N
   
otes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
       a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
 the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
lue with all coefficients equal to zero in the model. 
 
5.3.4 Nested Logit Models and Estimation Results 
 
Although it has the characteristics of computational feasibility and easily 
interpretation, the most troublesome assumption of conditional logit model is the IIA 
property, which implies that the introduction or improvement of any alternative will have 
the same proportional influence on the choice probability of other alternatives. The 
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IIA assumption cannot be satisfied. This violation is possible in industrial location 
substitute than more 
istant states, which may be caused by geographic reasons or similar factor endowments 
(Bartik 1985; Head et al. 1999). A widely used alternative to the conditional logit model 
hich was proposed by McFadden (1978, 1981). To accomplish NL, the above-
me hical 
loc investors make location decision 
seq I and OTHER 











decisions since investors may view neighboring states as closer 
d
is NL, w
ntioned 40 cities were classified into four regions according to their geograp
ation, as described in Figure 3.1. Assuming that 
uentially. They choose a certain region among BOHAI, HHAI, NHA
stly. Based on this, a city under the region is chosen. The 
icated by Figure 5.3. 
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The nested logit model used in this research is specified
 









































jm measures the profit of firm i if it locate at city j, under region m,  





p  denotes the probability of choosing city j conditional on choosing regij/m
pm represents the probability of choosing region m, 
Π
vm is the inclusive value of region m, which contains J cities, 
α0 is the measure of the similarity of city clusters under the same area with respe
their unobserved attributes. 
Table 5.12 reports the nested logit regression results for cities that received at le
investments during the period. The adjusted likelihood ratio index is during the ran
0.315 and 0.317. Thus, the nested logit models obtain better estimation results than C
in terms of the likelihood ratio index. The inclusive value parameter of OTHE
specification 3 is beyond unit in
O
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Table 5.12 NL results for cities with number of received FDI at least 5 (40 cities) 
Specification (1) (2) (3) (4) 
LFORALL1 0.24 (3.83)*** 0.15 (3.20) ***   
LINDOUT1   0.45 (6.39) *** 0.26(3.54) ***
LPRIVATE1 0.56 (7.16) *** 0.44 (5.45) *** 0.37 (5.43) *** 0.31 (4.57) *** 
LWAGE 1.31 (4.70) 1.35 (5.31)     ***   ***
LTECHPOP 0.23 (4.10) *** 0.02 (0.35) 0.32 (5.79) *** 0.29 (5.31)***
BERTHDUM 0.88 (8.22) 1.06 (11.4) 1.10 (12.3) 1.30 (15.42)  ***   ***  ***  ***
AIRDUM  0.35 (3.03) ***   
LROADEN  0.39 (7.54)  0.29 (5.57)  ***   ***
LROADEN1 0.37 (2.42)** 0.63 (4.91) ***  0.49 (3.72) ***
LRAIDEN1   0.93 (11.9)*** 0.52 (4.99) ***
LTELEPH   0.11 (1.41)  
LTERT   -0.01 (-0.08) 0.18 (1.08) 
LPOPDEN 0.47 (5.51) ***    
LFDI 0.38 (7.47) *** 0.47 (9.63) *** 0.50 (10.8) *** 0.53 (12.74) ***
OCC 0.06 (0.67) -0.22 (-2.56)**   
FTA     
CAPITAL 0.66 (5.39) ***  0.62 (6.12) ***  
Obs. ×Alt.a 1775 ×40 1775 ×40 1775 ×40 1775 ×40 
Log-L -4578 -4574 -4592 -4589 
Res. Log-L -6704 -6704 -6704 -6704 
Chi squared 4252 4258 4225 4229 
Degree of 
freedom 
14 14 13 13 
ρ2 Adj. b 0.317 0.317 0.315 0.315 
Inclusive value:   









           HHAI 0.40 (1.88) 0.62 (2.99) 0.91 (3.86) 0.86 (4.28)* ***  ***  ***
           NHAI 0.39 (1.79)* 0.60 (2.91)*** 0.98 (3.68) *** 0.88 (4.09) ***
           OTHER 0.34 (1.28) 0.62 (2.42) 1.01 (2.76) 0.96 (3.12)**  ***  ***
 
          t-statistics are in parentheses.   
          
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
value with all coefficients equal to zero in the model. 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
 
 
Table 5.12 reveals that most coefficient estimates in NL are quite consistent with the 
CLM regression results. One exception is LWAGE. The impact of LWAGE in NL is 
positive, completely reverse to that in CLM estimation. Previous studies indicated that 
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the influence of wage rate on location determinants was quite ambiguous. Some research 
found that higher wages deterred FDI location (Bartik 1985; Coughlin et al. 1991). Some 
concluded that wage differentials had no effects on firm location (Woodward 1992), 
wh
n FDI location, such as 
ma
tion choice 
of MNEs, since multinational enterprises with different characteristics may evaluate 
ile several found that higher labor cost is associated with more FDI (Friedman et al. 
1992; Smith and Florida 1994). 
 
5.4 Location Decisions of Logistics FDI: Time and Firm-Specific Effects 
 
I have investigated the influence of urban characteristics o
rket size, labor cost and quality, transport infrastructure as well as some policy 
incentives. FDI preferences on site advantages might vary with firm-specific 
characteristics (Ihlanfeldt and Raper 1990). This section attempts to identify some firm-
specific and time effects on location determinants of logistics FDI.  
 
5.4.1 Review of Previous studies 
 
Traditional FDI theory assumes that all multinational companies have identical 
production function and search for same inputs in their external environment, which 
implies that particular location advantages have the same importance for all multinational 
companies. In other words, all foreign companies in a certain industry value the particular 
site attributes similarly and benefit from them in the same degree (Nachum and Wymbs 
2002). However, firm-specific attributes may be crucial in influencing the loca
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str
behavior appropriately, a location model should contain firm-specific variables. 
In 
vinces, which become more 
ategic options quite different and hence view opportunities offered by a particular 
location differently (Rugman 1979, Stopford 1982). Dunning (1988) argued that: 
 
    Firm-specific characteristics may be a crucial determinants of the response by 
MNEs … … while there is general agreement about the main country and industry 
characteristics likely to influence each of the main components of the eclectic paradigm, 
much less attention has been given to identify the key attributes of firms and especially 
those that might be identified as operational or strategically based. 
 
Qu and Green (1997) introduced a three dimensional conceptual framework to study 
FDI location within a sub-national context. They argued that in order to model FDI 
location 
this section, we will attempt to investigate the influence of time and two firm-specific 
characteristics: organization structure and country of origin. These variables were 
selected, as they are comparative stable and invariant with time. 
Locational determinants of FDI may vary over time (Qu and Green 1997). Firms may 
value location attributes differently over the plant life cycle (Holl 2004). It is well known 
that China’s opening up policies have significant impact on FDI location. However, this 
impact may vary over time. During the 1980’s, SEZs and Opening Coastal Cities (OCCs) 
were most prominent in attracting FDI. Entering the 1990’s, their attractiveness to FDI 
has decreased. As we have mentioned in preceding chapter, in the 1990’s, there were 
many newly established economic and technology development zones, distributed in a lot 
of cites. The opening up policies also expand to inland pro
 117
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
im
 early years of China’s opening up, since the mid-1990’s, SEZs and 
OCCs had attracted comparatively less foreign investment (Zhou et al. 2002). 
endent firms have to purchase their support services from outside 
suppliers, new branches may be less dependent on external suppliers for support services 
given the reliance on their headquarters or affiliated establishments (Marshell 1983; Ono 
2003). The more integrated a branch company with the parent and the MNE as a whole, 
the less likely it relies on external support services. Some logistics branches are 
established to meet the geographical coverage requirements of existing customers and 
hence care less about the local market demand for logistics services, especially at the 
early stage of operation. Ihlanfeldt and Raper (1990) found that new independent firms 
and branch companies had different location behaviors in some aspects. For instance, 
proximity to support services had stronger impact on independents than branches. Button 
et al. (1995) found that branches placed greater emphasis on inter-regional transport 
modes. 
Locational patterns of FDI and the importance of location determinants may vary with 
country of origin due to economic, cultural and geographical factors (Dunning 1988; 
Tatoglu and Glaister 1998). Foreign firms established in China originate from a wide 
variety of countries. Previous studies reveal th
tion choice (Liu et al. 1997; Zhao and Zhu 2000; He 2003). 
Co
portant owing to a greater focus on local market penetration and the development of 
regional production networks by foreign investors.   A recent study on Japanese FDI in 
China revealed that while the preferential policies in SEZs and OCCs had strong effects 
on FDI during the
While new indep
at the source of country is an influential 
factor in Chinese FDI loca
mpared to western counterparts, Asian MNEs are normally in a small size, and inferior 
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in technological and organizational competencies but superior in host country-specific 
knowledge such as marketing tactics and culture familiarity in China (Luo 1999). City 
size, consumption level and infrastructure are the most important locational factors for 
American and European investments in China, while cultural distance plays a dominant 
role for overseas Chinese investment (Qu and Green 1997). 
 of time and firm-specific 
effects on FDI location. We now proceed to identify the role of time, organization 





ased on the conditional logit model. Following Leitham et 
al.
Previous studies in the literature emphasize the importance
 
The methodology was still b
 (2000) and Stafford (2000), firm-specific characteristics were incorporated into the 
CLM specified by equation (5.35) by following steps. First, according to the age, 
organization structure and regional source of firms respectively, I classify the 
observations into three pairs of groups: 
• Mature firms (those being established before 1997) versus new firms (those being 
established in or after 1997). Figure 3.3 showed that prior to 1997, the number of new 
entrants of logistics FDI into China had decreased for three years. This figure went to a 
new high-growth period after 1997. We attempt to investigate whether this increase in the 
number of new entrants is associated with the change of foreign investors’ location 
preference. Another reason for choosing 1997 as a point is to allocate enough 
observations into each sub-group. 
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• Independent firms (or headquarters) versus branch (or offices establishments);  
• Firms from Hong Kong, Macao and Taiwan (HMT) and those from non-HMT 
region, 
S By 
omparing coefficient ture the dif ts 
ere ps ld te lth oef  fr o s
th diti logi el t be ctly ared, the 
 c icient s a ific ma eal s nte  fin . 
ethodology has been used by Leitham et al. (2000) and He (2003). 
Empirical ts  
e 5.5 confirm specificatio  4 achieve b imation results in terms 
ikelihood ra dex. The a s in this section will base on these two 
 5.13 to Table 
Organization structure effects 
econd, the conditional logit model was applied to each sub-sample of data set. 
c estimates, we cap ferences in location determinan
between diff n rout g . It shou  be no d that a o  cugh ficients om tw eparate 
regressions based on e con onal t mod canno  dire  comp
differences in oeff  si ng nd sign ance y r ve om  ie resting dings
The similar m
 
5.4.3  Resul on Time and Firm-Specific Effects
 
Tabl s that n 3 and est est
of the l tio in nalyse
specifications for simplicity. The key empirical results are reported in Table
5.15. 
 
Previous studies (Ihlanfeldt and Raper 1990) argued that branch companies depended 
less heavily on local support services. This is partially supported by our estimation results. 
Table 5.13 indicates that coefficient estimates of LTECHPOP are insignificant for branch 
companies but significant for independent firms. It implies that foreign logistics branches 
less depend on local technology provision. The estimation results also reveal that 
independent firms and branch companies respond differently to LTERT, a proxy of 
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existing pool of service providers. More existing service firms in a city seem to attract 
independent firms but deter logistics branches. Similarly, independent firms are more 
likely than branches to favor provincial roadway transport (LROADEN1). Branch firms 
may focus on business within a comparativel  small geographical coverage and hence the 
inter-city transport infrastructure (LROADEN1) has no significant impact on them. The 
location of independent firms is significantly influenced by the provincial roadway 
transport (LROADEN1).  
 
Table 5.13 Location determinants of logistics FDI: organization structure effects 
 Branch Companies Headquarters or Independent firms 
y
 Specification 3 Specification 4 Specification 3 Specification 4 
 Para. t value Para. t value Para. t value Para. t value 
LINDOUT1 0.34*** 2.93 0.38*** 3.27 0.47*** 6.37 0.40*** 5.13 
LPRIVATE1 0.37 4.04 0.19 1.74 0.34 4.82 0.26 3.53 *** * *** ***
LTECHPOP 0.11 1.17 0.03 0.35 0.40*** 6.65 0.29*** 4.79 
BERTHDUM 0.72*** 4.51 0.71*** 4.11 0.26** 1.97 0.41*** 2.88 
LROADEN   0.44*** 5.32   0.24*** 4.64 
LROADEN1   -0.22 -0.98   0.40*** 2.74 
LRAIDEN1 0.47*** 5.34 0.38*** 3.96 0.65*** 11.27 0.51*** 8.75 
LTELEPH 0.47*** 3.40   0.12 1.55   
LTERT -0.49 -1.51 -0.27 -0.84 0.57 2.84 0.43 2.01 *** **
LFDI 0.57*** 3.53 0.67*** 8.31 0.36*** 6.37 0.33*** 5.96 
FTA -0.22 -1.32 -0.29 -1.39 1.58 10.13 1.24 7.20 *** ***
CAPITAL 1.33*** 6.89 1.38*** 6.48 -0.38*** -2.63 -0.20 -1.36 
Obs. × Alt. 545 ×40 545 ×40 1230 ×40 1230 ×40 a
Log-L -1454 -1446 -3098 -3081 
Res. Log-L -2010 -2010 -4537 -4537 
ρ2 Adj. b 0.277 0.280 0.317 0.321 
 
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
value with all coefficients equal to zero in the model. 
 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
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Another interesting finding is that independent firms favor cities with free trade zones 
while branch firms avoid them. With more and more firms enter the special zones such as 
FTA, congestion costs may increase. This may lead branch companies to avoid such 
loc es 
that have FTA in order to take advantage of the preferential pol area. On the 
o er hand, logis an e m ike  th ep
d r l ca . O ssib erp  is that the es a 
greater focus on local mar ne . Th oo pital c to develop regional 
logistics networks. 
 
Source of region effects 
emp plore the differences ati ice rm  different 
s gions. Th ations we ified into o Chinese (or HMT) and 
non-HMT firms. Pre studies hav n that the n decisions differ 
na, especially 
dialect and culture
The results given in Table 5.14 indicate that location priorities are indeed different in 
s. Greater employment in services (LTERT) could stimulate overseas 
Ch
ations. Foreign logistics headquarters and independent firms favor the coastal citi
icies in the 
th tics br ches ar ore l ly than eir ind endent counterparts to be 
istributed in p ovinc ai pitals ne po le int retat nio  bran hc  have 
ket pe tration ey ch se ca ities 
I also att t to ex in loc on cho s by fi s from
ource of re e observ re class verseas 
vious e show locatio  may 
between them. HMT firms are more likely to locate in southern Chi
Guangdong and Fujian province due to similarity in  as well as 
proximity to source regions.  
some aspect
inese investments significantly, but not non-HMT projects. This finding is consistent 
with that of He (2003). One possible reason is that the cultural proximity enables 
overseas Chinese investors to take advantage of local service suppliers. Another 
difference is that HMT firms favor the cities with better information (LTELEPH) and 
provincial roadway transport infrastructure (LROADEN1). But the availability of 
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information infrastructure has no significant impact on location choice of investment 
from non-HMT region. This may be due to the fact that non-HMT firms bring with them 
their own IT capability and communications systems and hence LTELEPH may not be 
the appropriate proxy to capture accurately the soft infrastructure that foreign possess or 
desire. Non-HMT investors also tend to locate at provincial capital cities, but HMT firms 
do not, as indicated in Table 5.14. It shows that non-HMT investors tend to locate at 
capital cities to explore the local market and share preferential policies. 
4 L n d ina ore gist s:  co effe
M   firm
 
Table 5.1 ocatio eterm nts of f ign lo ics firm source untry cts 
 Non-H T firms HMT s 
 Specifica  fica icat icatition 3 Speci tion 4 Specif ion 3 Spec fi on 4 
 Para. t value   Para. t value t Para. t value Para  . value 
LINDOUT1 0. *** 4 6 0.4 *** 5 3 47 .8 0.51*** 0.40***5.02 4 .6 4.65 
LPRIVATE1 0.31  0.3 *** 4 0 0.2 *** 3.29 *** 3.90 0.15* 1.68 5 .4 7
LTECHPOP * 0. *** 2 2 0.1 *** 2.62 0.37** 4.58 23 .8 0.30*** 4.38 8
BERTHDUM 0.72  0. *** 4 3 0.4 *** 2.91 *** 5.01 69 .4 0.30** 2.00 6
LROADEN   0.29*** 4.19   0.35*** 5.78 
LROADEN1    -0.14 -0.81   0.38** 2.17 
LRAIDEN1 *  0.81** 11.75 0.83*** 10.47 0.44*** 6.85 0.24*** 3.71 
LTELEPH 0. 57  0.2 9 06 0.  7*** 3.0   
LTERT 0.1 .44   0.49 .22   ** 22 0
LFDI 0.45 ** 68 *** 6.15 0.44*** 6.37 0.40*** 6.57 0.40 * 6.
FTA 0.52 3.48 0.41 2.31 1.39* 7.96 0.99** 06 *** ** ** * 5.
CAPITAL 0.57*** 3.53 0.59*** 3.47 -0.18 -1.10 0.07 0.43 
Obs. ×Alt.a 863 ×40 863 ×40 912 ×40 912 ×40 
Log-L -2136 -2127 -2408 -2389 
Res. Log-L -3184 -3184 3364 -3364 -
ρ2 Adj. b 0.329 0.332 0.284 0.290 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is 
value with all coefficients equal to zero in the model. 
 
Time effects 
the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
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About 57 percent of the respondents were established in or after 1997 while 43 percent 
were established before that. Table 5.15 indicates that their location choices are different 
 some aspects. New entrants are more likely to be attracted by transport infrastructure 
DEN1) while mature firms particularly value the existing pool of 
service providers in a city (LTERT). We also find that the FTA policy is more attractive 
for
Firm age  5 
in
(LROADEN, LROA
 mature firms, reflecting that the set-up of free trade areas was a successful policy in 
attracting foreign logistics investment initially. However, since the middle of 1990s, the 
impact of preferential policies in these special zones has decreased, thereby confirming 
the findings of Zhou, Delios and Yang (2002), which was focused on Japanese FDI in 
China.  
 
Table 5.15 Location determinants of foreign logistics firms: time effects 
 Firm age > 5 ≤
 Specification 3 Specification 4 Specification 3 Specification 4 
 Para. t value Para. t value Para. t value Para. t value 
LINDOUT1 0.44*** 4.60 0.52** 4.20 -0.06 -1.06 0.08** 1.50 
LPRIVATE1 0.01 0.10 -0.00 -0.02 0.85*** 13.11 0.51*** 7.60 
LTECHPOP 0.34*** 3.84 0.30*** 3.38 0.33*** 4.88 0.08 1.27 
BERTHDUM 0.43** 2.77 0.38** 2.29 0.71*** 5.13 0.97*** 6.54 
LROADEN   0.02 0.28   0.34*** 6.28 
LROADEN1   -0.14 -0.71   1.06*** 6.88 
LRAIDEN1 0.48*** ***6.85 0.54 7.22     
LTELEPH -0.05 -0.47   0.14 1.50   
LTERT 1.05*** 3.45   -0.25 -1.02   
LFDI 0.55*** 6.43 0.55*** 6.56 0.62*** 11.53 0.50*** 9.10 
FTA 1.28*** 6.73 1.32*** 6.49 0.31** 2.34 -0.38** -2.51 
CAPITAL -0.27 -1.57 -0.27 -1.55 0.90*** 6.16 1.27*** 8.25 
Obs. ×Alt.a 765 ×40 765 ×40 1010 ×40 1010 ×40 
Log-L -2068 -2067 -2549 -2499 
Res. Log-L -2822 -2822 -3726 -3726 
ρ2 Adj. b 0.267 0.268 0.316 0.329 
 
           Obs. ×Alt denotes number of observations × number of choice alternatives. 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
a
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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Another interesting finding is that the capital cities become more attractive for 
logistics FDI with time. With the opening up policies spread from the costal cities to the 
whole country, provincial capital cities, which are normally provincial economic centers 





Based on a theoretical and conditional logit model system, this chapter attempted to 
study the location behavior of foreign logistics service providers across Chinese cities. 
The results suggested that location of logistics firms across cities depended on transport 
infrastructure, market size, labor quality and cost, agglomeration economies, 
communication cost, market liberalization degree, as well as government incentives. 
Urban attractiveness to logistics FDI was also investigated. The top five cities were 
Shanghai, Shenzhen, Tianjin, Qingdao and Guangzhou. They received about 69 percent 
of all logistics FDI in China. The attractiveness of Shanghai was highest and in an 
increasing trend while that of Tianjin and Guangzhou had decreased since 1995. The 
attractiveness to logistics FDI of Shenzhen had decreased after 1998 while that of 
Qingdao remained almost unchanged during the period. 
The importance of site attributes varied with time and some firm-specific 
characteristics. Several observations are clear. These are: (1) compared to independent 
firms, logistics branches were less likely to be influenced by local labor quality and 
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pro y 
transport and info d (3) new firms 
were more sensitive to roadway transport infrastructure while the mature valued existing 
pool of service providers. The impact of government incentives in FTA decreased over 
tim
vincial roadway transport; (2) HMT firms put more emphases on provincial roadwa
rmation infrastructure than non-HMT companies; an
e. Branch companies, non-HMT firms or new firms were more likely than their 
counterparts to locate at provincial capital cities. 
The results have indicated that Shanghai is much more competitive in attracting 
logistics FDI than any other Chinese city. The next chapter will investigate the location 
decisions of foreign logistics firms within Shanghai. It focuses on three questions: (1) 
what is the locational determinants and pattern of logistics FDI within a metropolitan area; 
(2) whether the attractiveness of the CBD has decreased with time; and (3) whether time 
and firm-specific characteristics can affect logistics firms’ location decision within a 
metropolitan area. 
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 Chapter 6. Intra-metropolitan Location of Logistics FDI in 
 
Empirical study on the location behavior of service FDI in a metropolitan area is of 
interest and importance. First, it offe
Shanghai: Determinants and Patterns 
rs evidence on intra-metropolitan locational 
de
ns does not necessarily mean the demise of the CBD. For example, 
company headquarters and employment-intensive producer services choose non-CBD 
e to seek CBD areas (Moulaert and Gallouj 1995). 
The development of subcenters does not necessarily eliminate the importance of the main 
center (Anas et al. 1998). 
The growth of foreign investments in Chinese cities has shaped urban restructuring 
(Wu 1999). It is important to understand intrametropolitan location behavior of FDI. In 
terminants of service FDI, providing implications for policy-makers. Second, with the 
sub-urbanization of manufacturing activities and central cities transit towards a service 
and office center (Anas et al. 1998), service companies become more important for 
central cities as a source of taxes and employment. However, some recent studies have 
observed that service activities tend to locate outside traditional CBD. Non-CBD area 
seems to attract business services (Gorden and Richardson 1996) and there is a spread or 
net sub-urbanization in producer service growth (Harrington and Campbell 1997). The 
growth of service activities in suburban areas has also been observed by some other 
studies (Shearmur and Alvergne 2002, Wernerheim and Sharpe 2003). Some researchers 
argue that the interpretation of this phenomenon is not straightforward since the growth 
in suburban regio
areas while business services continu
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order to make a realistic urban planning, policy-makers must consider the impact of 
foreign direct investment. Foreign investments approach location choice in a sequential 
manner. For example, FDI may choose a country firstly, followed by region, city and 
dis
, Shanghai is the most important national 
and international air-cargo hub in Mainland China (Zhang 2003). It is very likely to be a 
sia region (Oum and Park 2004). Actually, this is also a 
development objective of the Municipal Government of Shanghai. Finally, the census 
data reveal that approximately one third of foreign logistics establishments in China 
cluster in Shanghai. An understanding of FDI location behavior within this metropolis is 
extremely useful. 
 
6.1 Introduction to Shanghai 
xth of China’s total government revenue (Yeh, 1996). The importance 
of Shanghai also made the central government reluctant to bring any drastic change in the 
trict. The location determinants at the inter-city level may be different from those on 
the intra-city level (Illeris 1996). Thus, there is a need to look at the location behavior of 
logistics FDI within a metropolitan area. 
Shanghai is chosen for the following reasons. First, Shanghai is the center of economy, 
finance and international trade in China. It acts as a ‘dragon head’ for the cities along the 
Yangtze River. As Pye (1981) indicated, analysis of almost all aspects of Chinese life had 
to confront Shanghai and its special place in China. Second, with its geographical 
location and advanced transportation network
logistics hub in Eastern A
 
Prior to 1978, Shanghai was an industrial base in China. In the 1970’s, about 30 
percent of China’s export passed through Shanghai. Until the late 1980’s, Shanghai still 
contributed one-si
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city. As a result, ion (Guangdong 
and Fujian Province) but not Shanghai in 1979. This resulted in Shanghai’s 
comparatively slower economic growth up to the early 1990’s. 
The development of Pudong New Area was a turning point for Shanghai. In April 
1990, the Chinese government announced the decision to develop Pudong into a special 
economic zone. In 1992, Pudong’s strategic role was further consolidated by acting as a 
‘dragon head’ for cities along the Yangtze River. Shanghai aims to be a major 
international economic, financial and trade centers (Report of the 14th Chinese 
Communist Party Congress, 1992). A recent study indicated that Shanghai had attained 
the early stage in world city formation and was likely to regain its position as one of the 
leading cities in the world (Cai and Sit 2003). 
 
6.1.1. Spatial Restructure 
 
In realizing the objective of making Shanghai as a “dragon head”, the Municipal 
Government of Shanghai made the following spatial restructuring plan: one core, three 
circular belts, six development corridors and eight medium-sized cities. As Han (2000) 
indicated,  
The core covers the central business district and central commercial area. The three 
cir iddle and outer belt- were designed to accommodate specific 
industrial sectors. The inner belt would “house” tertiary sector, while secondary and 
ter
the opening policy proceeded in peripheral southern reg
cular belts – the inner, m
tiary focus in the middle belt and a primary and secondary cluster in the outer belt 
(see Figure 6.1).  
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Figure 6.1 Urban spatial restructuring plan of Shanghai 
 
 
      Source: Han (2000) 
 
To encourage spatial restructuring, the municipal government carried out some major 
infrastructure projects, such as Shanghai deep-water port project and Pudong 
international airport. The policies were proven to be effective. For example, about 700 
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production sites within the inner belt were moved out, making 3 km2 of land available for 
tertiary development (Han 2000). By the mid 1990’s, in the inner belt, one third of the 
lan
 
Dramatic growth in FDI has occurred since 1992 when the government proposed new 
policies to attract foreign investment, especially in Pudong New Area. Shanghai’s strong 
industrial base, the central government’s support, high labor quality, good infrastructure 
and comprehensive supporting services provision attract FDI from a wide geography. 
Foreign investments in Shanghai are characterized by multinational origins (but not 
ma ly from overseas Chinese) and high level of technology compared to those in 
Gu
d areas occupied by the industry previously were now used by the tertiary industry. At 
the same time, the outlying suburbs have also experienced rapid urbanization. For 
example, residents in the central district in Pudong increased from 18.8 percent in 1982 to 
73 percent drastically in 1994. 
 
6.1.2. FDI in Shanghai 
in
angdong (Wu 2000). The location of FDI in Shanghai is associated with some 
characteristics. For example, a large number of office activities as well as international 
hotels cluster in the city core, while manufacturing firms spread out into suburban area 
and counties. The FDI has impact on the urban development by providing two critical 
resources for the local economy- capital and technology. Foreign investments also impact 
urban spatial structure by transforming it from a mixed pattern of land use to a more 
market-orientated one. Under a planning economy, the location and production of state-
owned firms were controlled by government authorities. Comparatively, the foreign 
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investments are more likely to choose location according to the principle of profit 
maximization.  
Pudong new area plays a key role in attracting FDI in Shanghai. By the end of 2000, 
the
 
The logistics sector plays a key role in various aspects of a strong economy, such as 
economic development, production specialization, availability of various goods etc. 
(Dresner and Grimm, 2001). Government must establish efficient logistics public policies, 
such as government planning and promotion to facilitate the logistics sector. The 
Municipal Government of Shanghai plans to develop the city into an international 
a logistics hub in east Asian region. To accomplish this 
ob
 district hosted over 30 percent of foreign investment in Shanghai (Zhang 2003). The 
census data introduced in chapter 3 confirmed that about one half of foreign logistics 
firms concentrate in the district, especially in WAIGAOQIAO Free Trade Zone. 
Pudong’s success in attracting FDI is partially due to the preferential policies taken in the 
district and its transport linkage. The development of service industries in Pudong New 
Area is supported by the Municipal Government. The logistics industry was identified as 
a highlighted sector in the new area. To develop logistics industry in the area, both the 
central and local government issued preferential policies to attract foreign logistics firms 
in the early 1990’s. 
 
6.1.3. Logistics in Shanghai 
shipping and logistics center and 
jective, the government proposed a plan for urban logistics development (Jie Fang Ri 
Bao, 16 April 2002). According to the plan, a number of projects have been carried out to 
enhance urban logistics capability. In the Tenth Five-Year Plan period (2001-2005), the 
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government focuses on improving three types of logistics platform: the logistics 
infrastructure platform, the logistics information platform and the logistics policy 
platform. 
Besides hardware facilities, the availability of world-class logistics service providers is 
a prerequisite for a regional logistics hub (Oum and Park 2004). Since there is a big gap 
left by local logistics firms, which largely concentrate on warehousing and distribution, 
attracting foreign logistics investment is a key strategy. Some Chinese cities have made 
some efforts in this aspect through the establishment of urban logistics parks. However, 
the current logistics policies mainly focus on the provision of hardware facilities and 
logistics infrastructure, but largely ignore software services. Firm heterogeneity is also 
ignored. The development of Shanghai into a successful logistics hub and attracting 
logistics FDI into designated tracts (such as the logistics parks) require an understanding 
of intrametropolitan location behavior of foreign logistics providers. However, few 
studies have been conducted in this field. This research attempts to fill in this gap in the 
literature and provide some empirical evidence concerning location of logistics FDI in a 
cit ies. 
6.2 Intra-metropolitan Location Determinants of Logistics FDI 
6.2 etical Model 
 
A partial equilibrium model is developed partially based on the theoretical model in 
chapter four. It studies the location choice of a representative logistics provider, given the 
distribution of other activities, such as manufacturing firms. Space is regarded as discrete 
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parcels, to which activities are optimally assigned. Location choice could affect profit 
because the prices of inputs, and the demand for logistics service vary spatially across an 
urban area. Logistics firms are assumed to have full knowledge of spatially varying input 
prices and market demand. A representative logistics service provider is assumed to 
provide service for logistics users, such as manufacturing firms. The main logistics 
activities include transportation, warehousing, inventory management, logistics system 
esign, custom clearance, pick and pack etc. As in the previous chapter, I assume that the 
berlinian monopolistic competition 
giv s. The differentiation may arise 
thr ustomers, 
esp duction mode. Moreover, 
the logistics service providers have to establish and maintain business relationship with 
their clients, and meet some of their special and urgent requirements. This makes each of 
them somewhat different from others.  
 





market for logistics services is characterized by Cham
en differentiation among logistics service provider
ough a wide range of highly specialized logistics services needed by c
ecially with the wide use of customized and just in time pro
(6.1) 
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      I = inputs whose price is invariant with site required to produce Sij, 
        Vij = inputs of supporting services required to produce Sij, 
        Fij = inputs of transportation (distance of goods to be shipped) required to 
produce Sij, 
R0, L0, I0, V0, F0 are fixed inputs, while R1, L1, I1, V1, F1 are variable inputs used by 








Where: rj = market price of land area at the district j, 
        wj = market price of labor force at the district j, 
        m = market price of inputs whose price is invariant with respect to site, 
        hj = market price of supporting services at the district j, 
        tj = unit transport cost for shipping raw materials or final products, 
        Sij = amount of logistics services provided by logistics firm i, 
        Rij = input of land required to produce Sij, 
        Lij = input of labor force required to produce Sij, 
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Logistics activities require the use of land area and labor force. These two factors 
provide incentives for logistics activities to decentralize since the costs of land and labor 
are normally negative to the distance to the CBD. It can be seen that inputs whose prices 
invariant with respect to site, such as logistics equipment and furniture has no impact on 
logistics location choice. 
proximity to supporting activities (such as 
hotel and finance services), which are likely concentrate in the CBD. Since a large 
ber of logistics FDI in China are small in scale, they may have to rely heavily on 
ng activities and need regular contact with suppliers for 
financial and other services. As a result, th an 
onsideration when logistics firms make location choice. An important 
logistics activity is goods movement. Its cost is related to the availability of transport 
infrastructure, such as accessibility to seaport and airport. This makes the transport 
network capacity an important consideration for logistics companies.  
presentative logistics service provider is given as: 
h V t F−  
 
Where Pij is the price of logistics service provided by firm i. In Chamberlinian 
monopolistic competition, each firm sets the price at which marginal revenue equals to 
marginal cost in order to maximize its profit, which has been proven in the preceding 
chapter. Recalling equation (4.22), we obtain the optimal price level of logistics service i: 
 
One incentive for logistics centralization is 
 to 
num
external suppliers for supporti
e availability of supporting services is 
important c
The profit function of the re
 
i j i j i j j i j j i jP S r R w L m IΠ = − − − − (6.7) j i j j i j
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/* 1 1 1 1 1( )ij j j j jP r R w L m I h V t F σ= + + + +  
 
Where σ  is the degree of variety between differentiated logistics services. 
Substituting equation (6.8) into (5.26) and adding the likelihood of outsourcing (kj), the 
demand for the specialist logistics service i in district j is obtained as: 
 
*
1 1 1 1( )
j j
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j j j j j
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P is the price of manufacturing output, which is assumed to be homogenous across 
districts, 
 is a constant in the manufactures’ production function, 
Qj is the amount of manufacturing output in district j, 
nj is the number of logistics service providers in district j. 
 
Combining (6.9) and (6.2)-(6.6) leads to the optimal inputs used by the representative 
logistics service provider in order to maximize its profit: 
b
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Substituting the value of Rij*, Lij*, I*, Vij*, Fij*, S* and P* into (6.7), we obtain the 




Adding the impact of profit retention rate (zj) and suppressing the variables that are 
homogeneous across districts, equation (6.10) could be rewritten and generalized as: 
 
)
* * * * * * * *
0 0 0 0(1 ) /
ij ij ij j ij j ij j ij j ij
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Equation (6.11) indicates that the profit of logistics service providers in each district is 
(rj), the wage rate (wj), the transportation rate (tj), the cost of 
supporting services (hj), the demand for logistics services (Qj), the likelihood of 
ou
 
choose the district where 
its profit is expected to be highest, the district j is chosen by logistics firm i if and only if: 
 
determined by the land cost 
tsourcing by logistics users (kj), the number of logistics service providers (nj) and the 
retention rate (zj) in the district. 
 
6.2.2 Econometric Models 
 
6.2.2.3. Conditional Logit Model 
 
The conditional logit model is employed to study the intra-metropolitan location 
decision of foreign logistics firms. Assuming that each firm will 
{ }'m a x ; ' 1 ,i j i j j NΠ = Π = K K  
Where, Πij’ denotes the profit of logistics firm i provided it locates in district j’, N is 
the number of districts the logistics service provider encounters. Adding firm 
heterogeneity into (6.11) yields: 
 
( , , , , , , , )ij ij j j j j j j j j ijQ k z n r w h t εΠ = Π +  
 
If εij are independently, identically distributed as Weibull density function, the 
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6.2.2.4 Nested Logit Model 
ne troublesome assumption of the conditional logit model is the independence across 
irrelevan etween 
unobserv ent a s within a grou onditi t model 
may result in biased estimation if the assumption cannot be satisfied. A widely used 
alternative to the conditional logit model is nested logit model. In this mo he city is 
divided into M areas. Each area co  districts, which are the elemental alternatives 
in the choice set. We assume that l  firms make location choice sequentially. They 
choose an area firstly, based on which a certain district is chosen. As McFadden (1978) 
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Where, 
pj/m denotes the probability of choosing district j conditional on choosing area m, 
pm represents the probability of choosing area m, 
Πm measures the profit of the firm if it locates at area m,  
Πjm measures the profit of the firm if it locates at district j, under area m,  
vm is the inclusive value of area m, which contain J districts, 
α  is the measure of the similarity of district clusters under the same area with respect 0
to their unobserved attributes. 
 
6.2.3 Implementation of the Model 
 
Table 6.1 Distribution of
Areas (Abbreviation) Districts Number Percent 
 foreign logistics firms across Shanghai districts 
Huangpu 36 6.00 City Areas  
(CENTER) Luwan 15 2.50 
 Xuhui 20 3.33 
 Changning 50 8.33 
 Jin’an 15 2.50 
 Putuo 14 2.33 
 Zhabei 4 0.67 
 Hongkou 73 12.17 
 Yanpu 6 1.00 
Pudong new zone 305 50.83 Peripheral Area  
(OTHER) Minhang 8 1.33 
 Baoshan 38 6.33 
 Jiading 8 1.33 
 Jinshan 0 0 
 Songjiang 5 0.83 
 Qinpu 1 0.17 
 Nanhui 1 0.17 
 Fenxian 1 0.17 
 Chongming 0 0 
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The data used for this research could be classified into two groups: firm-level data and 
district-level data. The firm-level data were also drawn from ‘the Second Census on All 
Basic Units in the People’s Republic of China’. Some background information and 
descriptive statistics of the census data has been reported in Chapter three. Since the land 
area of some districts in Shanghai varied significantly in 1993 and kept almost unchanged 
after that, I choose all foreign logistics firms established during the period of 1993 to 
2001 as our research target. The distribution of foreign logistics firms in each district is 
igure 6.2 and 6.3 show the map of Shanghai. In the regression, the 
tract of “Chongming” was excluded as a choice alternative because it received no foreign 
logistics investment during the period. Moreover, Chongming is a separate island from 
Shanghai mainland. As a result, 18 districts in the city were chosen as choice alternatives. 
The dependent variable in the conditional logit model is a dummy variable, which equals 
to one when a district is chosen and zero otherwise.  
Figure 6.2 Central city area and other area of Shanghai 
reported in Table 6.1. F
 
 142
LOCATION DETERMINANTS OF FOREIGN LOGISTICS FIRMS       JUNJIE HONG     2004 
Figure 6.3 Districts in central city area of Shanghai 
 
 
The district level data, used as explanatory variables in the econometric model, were 
mainly drawn from the Statistical Yearbook of Shanghai. Table 6.2 gives the definitions 
and descriptions of these variables. Location could affect the profit of foreign logistics 
service providers because factor costs, market demand for logistics services, transport 
conditions and availability of supporting services vary spatially across districts in an 
urban area. Individual variables within each group are described below. 
 
Market Consideration 
Market size is an important factor that may influence the location of logistics FDI. As 
previous studies (Chen 1996; He 2003) indicated, foreign investment in China valued 
access to domestic markets. Market demand for logistics services is measured by the 
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number of employees in industrial and commercial companies in a district (LALLEMP). 
Outsourcing probability of logistics users could be another factor that influences market 
size. State-owned companies in China normally have their own logistics departments and 
hence tend to keep logistics functions in-house. Comparatively, private-owned firms are 
more likely to use external logistics services. The percentage of private employment over 
dis
rmally, land price in a city is 
negatively related to the distance to CBD (Li 1997). Besides the distance to CBD, 
following factors could influence land price: 
included the compensation of land, the 
rem ent of labor and other infrastructure investments 
(Yeh and Wu 1996). As a result, the land price in each district is also affected by land 
trict population is used as a proxy of the probability of outsourcing to take place 
(LPRIVATE) in a district. Greater market demand is expected to attract logistics FDI. 
 
Land Market 
Land is an important input for logistics firms. No
·Government zoning policy or plot ratio allowed in the respective district (Li 1997). 
In China, the government controls land by zoning policies and procedures. For example, 
new economic and technological zones (NTZ) and free trade zones (FTA) are established 
to attract foreign investors. Beside land use policy, NTZ and FTA provide lower tax rate, 
which could influence the retention rate of foreign firms. Therefore, a dummy variable 
(NTZ) was used to differentiate districts that have NTZ or FTA from others. Logistics 
service providers are expected to favor the district with these special zones. 
·The Law on Sino-Foreign Joint Venture enacted in 1979 stipulated that foreign 
companies should pay land use fee, which 
oval of old buildings, the arrangem
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ava
e district-level data on wage rate are 
no
 the CBD that pays wage rate w or for another 
firm located some other place that pays a wage of w minus the saved travel cost. 
Following W  measure of 
wa
at m among districts  accessibility 
to Ihlanfeld ured ity of 
commercial points of ea s  this 
variable is highly correlated with many other variables and the impact was found to be 
insignificant, it was dropped from the final regressions. 
 
ilability and development costs, which normally vary with the population density. 
Hence, I use population density in a district (LPOPDEN) to measure the land 
development cost. On the other hand, the population density is also widely used as a 
proxy urbanization, which can yield positive external benefits to investments in the area 
through economies of scope, spillovers and better infrastructure. Therefore, the effect of 
LPOPDEN remains uncertain. 
 
Labor market 
Labor force is an important component of operating cost. Difference in wage rate 
among districts could be a factor affecting location choices of foreign logistics service 
providers in a metropolitan area. Unfortunately, Th
t available. Previous studies have indicated that the labor cost in a city is negative to 
the distance between firms and the CBD (Solow 1973; Clapp 1980). A worker is 
indifferent between working for a firm at
hite (1976) and Clapp (1980), distance to CBD was taken as a
ge rate. 
Another factor th ay cause wage rate variation  is the
amenities ( t and Raper 1990), which was meas by the dens
ch district (LPOTDEN) in the preliminary e timation. Since
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Tra sportation Conside
equently m e avail sport 
infrastru
and service location (I er 1990; Shukla and Waddell 1991). Three 
variab SPDAIR, DISHQAIR and DISPORT are used to m  
Sha ng Inter Interna  and 
Shanghai Seaport respectively. In addition, three dummy variables, SEADUM, 
RO DUM and RAIDU istricts that hav h, state-level 
hig d railway in the district from others. Foreign logistics firms are expected to 
favor the dis e
 
Accessibility to Supporting Services 
Foreign firms demand a wide range of supporting services in host economies. 
Supporting services may be relevant to FDI location because they ease business 
operation. Therefore, foreign investments intend to locate the district proximity to some 
supporting services (Ihlanfeldt and Raper 1990). Besides financial services, the 
accessibility to high-ranking hotel is another important consideration for foreign 
investors in China. Due to some reasons, hotels have been widely used by foreign 
investors as offices. They are the windows for investors to explore a vast market and 
supply accommodation for overseas employees (Wu 1999). Therefore, the number of 
“concern foreign” hotels (HOTEL) and the number of foreign owned financial 
companies (FINANCE) were used as a measure of the accessibility to supporting 
services. Their impacts are expected to be positive. 
n ration 
Another fr entioned factor in the literature is th ability of tran




les, DI easure the distance to
nghai Pudo national Airport, Shanghai Hongqiao tional Airport
A M are used to differentiate d e bert
hway an
trict with b tter transport linkage. 
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The correlation coefficients between explanatory variables are reported in Table 6.3. It 
shows that some explanatory variables are highly correlated. I will try to avoid using 
them together in the econometric models. 
 
Table 6.2 Definitions and descriptions of explanatory variables 
Symbol Description Data Source 
LALLEMP 
 
Natural logarithm of number of employees in 






Natural logarithm of percentage of private 







Linear distance from district center to the CBD Shanghai Map 
2001 





Dummy variable equal to one if the district has 






Dummy variable equal to one if the district has 


























Linear distance from district center to the 






Linear distance from district center to the 




HOTEL Number of ‘foreign concern’ hotels SYSH, 1994-
2000 
 
FINANCE Number of foreign financial companies SYSH, 1994-
2000 
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Table 6.3 Correlation matrix of explanatory variables 
        8 9 10  1 2 3 4 5 6 7 11 12
1. HOTEL             1.00
2 FINANCE            0.61 1.00
3 DISCBD           -0.63 -0.49 1.00
4 SEADUM          0.05 0.20 -0.40 1.00
5 ROADUM           0.43 0.32 -0.66 0.03 1.00
6 DISPDAIR           -0.32 -0.25 0.59 -0.28 0.00 1.00
7 DISHQAIR -0.63 -0.42 0.87 -0.13 -0.65 0.24 1.00      
8 LPOPDEN 0.69 0.62 -0.84 0.34 0.54 -0.49 -0.66 1.00     
9 LALLEMP      -0.58   1.00    0.41 0.42 -0.58 0.47 0.18 -0.30 0.66
10 LPRIVATE -0.61        1.00   -0.53 0.77 -0.29 -0.25 0.72 0.47 -0.69 -0.74
11 NTZ            0.23 -0.10 -0.23 0.06 0.24 -0.16 -0.30 -0.08 -0.19 -0.07 1.00
12 RAIDUM            0.17 -0.22 0.15 -0.55 0.21 0.38 -0.13 -0.14 -0.03 0.18 0.20 1.00
13 DISPORT        -0.42 -0.31 0.89 -0.46 -0.48 0.52 0.75 -0.64 -0.21 0.42 -0.11 0.24
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6.2.4 Conditional Logit Empirical Results and Discussion 
 
There are overall 20 districts in Shanghai, but Huangpu and Nanshi have been 
combined into one since 2000. For simplicity, the above two districts were regarded as 
one. I also exclude the district of Chongming because it is a separate island from 
Shanghai mainland and received no foreign logistics investment during the period. 
Estimation results of the conditional logit model described by equation (6.14) are 
given in Table 6.4. Four models were selected here in order to save space. More 
specifications have been given in Appendix D. For each regression, coefficient estimates 
and their associated asymptotic t-values are reported. The Likelihood Ratio Indexes 
bigger than 0.3 indicate that all results are satisfactorily fit. In the equations estimated, 
most explanatory variable coefficients are significant and get expected signs. I will report 
and discuss the estimation results of each variable according to their sequence in Table 
6.4. 
The centralization of logistics FDI is confirmed by the negative sign of DISCBD in 
the first two models. Foreign firms favor the districts close to CBD. The results also 
support the proposition that the location of FDI is sensitive to proximity to transportation 
infrastructure. I use six variables (SEADUM, ROADUM, RAIDUM, DISPORT, 
DISPDAIR, DISHQAIR) as measures of transportation linkage in seaway, roadway, 
railway and airway respectively and find that the accessibility to transportation 
infrastructure significantly attract foreign investors. The coefficient estimates of 
SEADUM range from 1.45 to 2.46, which suggests that the proximity to seaway transport 
is an important factor. The accessibility to the airports and seaport attract logistics FDI as 
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well. The estimation results are consistent with our observation that logistics 
establishments tend to cluster in the location near transport nodes. 
 
Table 6.4 Conditional logit estimation results (all districts but Chongming) 
Specification (1) (3) (2) (4) 























-0.03**  0.02 
(-2.38) 
 
DISHQAIR   -0.04*  
(-1.83) 
 
DISPORT    
(-5.47) 
-0.07***
LPOPDEN   -0.52***  
(-7.07) 
 




LPRIVATE   0.72***
(6.94) 
 












 0.02***  
Obs. ×Alt.a 600 ×18 600 ×18 600 ×18 600 ×18 
Log-likelihood -1134 -1161 -1109 -1101 
ρ2 Adj. b 0.346 0.330 0.360 0.364 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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The effect of land availability and urbanization is captured by LPOPDEN, natural 
logarithm of the population density in each district. In the third model, the variable has 
been found to be significantly negative. It implies that the impact of LPOPDEN is 
negative since a larger number of population is normally associated with higher land cost, 
which deters foreign logistics investments.  
Another variable, LALLEMP measures the market demand for logistics services in a 
district. As expected, it attracts FDI significantly with elasticity ranging from 1.09 to 1.67. 
The denser of the industrial and commercial activities, the more likely is foreign logistics 
investment to occur. The market liberalization level is measured by the employment 
percentage in private enterprise (LPRIVATE). It is used as a proxy of the likelihood of 
outsourcing by logistics users in an economy and found to attract foreign investments, 
which is consistent with our hypothesis that local logistics users’ preference in 
outsourcing could impact the location behavior of foreign logistics firms. 
The result also reveals that FDI respond positively to the preferential policy of NTZ. 
Although the dummy variable is impossible to determine how foreign investors respond 
to some specific preferential treatment, such as tax rate or land use, the methodology 
makes it possible to introduce variables that describe specific policy incentives and to 
investigate their influences when data available. 
I also used two variables to describe the accessibility to supporting services by the 
number of “concern foreign” hotels (HOTEL) and foreign owned financial companies 
(FINANCE) in a district. The variables are found to be significant and positive 
considerations of foreign investors, confirming the influence of accessibility to 
supporting services. This result is consistent with Wu (1999), who found that 
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accessibility to hotel was an attractive factor when FDI made location choice in a Chinese 
city. 
 
6.2.5 Nested Logit Estimation Results and Discussion 
 





























As I have mentioned, although the conditional logit model has characteristics of 
computational feasibility and easily interpretation, the most troublesome assumption of 
CLM is the assumption of IIA, which may result in biased estimates and incorrect 
predictions. To overcome this problem, I applied the nested logit model proposed by 
McFadden (1978, 1981) in this study. This is accomplished by classifying 18 districts 
into two areas according to their geographic location. These are CENTER (Huangpu, 
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Luwan, Xuhui, Changning, Jin’an, Putuo, Zhabei, Hongkou, Yanpu) and OTHER 
(Pudong, Minhang, Baoshan, Jiading, Jinshan, Songjiang, Qinpu, Nanhui, Fenxian), as 
Figure 6.2 shows. 
Assuming that investors choose a certain area between CENTER and OTHER firstly. 
Based on this, a district under the area is chosen. Figure 6.4 indicates the structural tree. 
 
6.2.5.1. Nested Logit Estimation Results 
The nested logit model has been proven to be better than conditional logit model for 
analysis due to the following additional reasons. First, Chi-squares are during the range 
of 1195 and 1315. Second, the adjusted likelihood ratio index (ρ2 Adj.) of nested logit 
models is comparatively higher than that of conditional logit models. 
Table 6.5 reports the estimation results of the nested logit model, which is described 
by equation (6.15)-(6.17). The nested logit model is more appropriated than conditional 
logit model, which has been proved by the high Chi-square value. Moreover, the adjusted 
likelihood ratio index ranges from 0.344 to 0.379, higher than those in the conditional 
logit model.  Inclusive values lie in the unit interval (range between –1 and +1), 
guaranteeing that the models are consistent with stochastic utility maximization. 
Coefficient estimates in the nested logit model are quite consistent with those estimated 
by the CLM. One exception is the coefficient of NTZ. The impact of NTZ in some NL 
models becomes significantly negative. 
Table 6.5 indicates that specification 1 and 4 give best estimation in terms of the 
adjusted likelihood ratio index. For brevity, the remaining analyses are based on 
specification 4. 
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Table 6.5 Nested logit model estimation results (all but Chongming district) 

























DISHQAIR   -0.04* 
(-1.76) 
 
DISPORT    -0.08***
(-5.02) 





















FINANCE    0.02***
(4.88) 
Observations × Alternatives 600 ×18 600 ×18 600 ×18 600 ×18 
Log- likelihood -1077 -1136 -1108 -1079 
Res. Log-likelihood -1734 -1734 -1734 -1734 
Chi-square 1315 1195 1252 1311 
Degree of freedom 7 8 9 10 
ρ2 Adj. a 0.379 0.344 0.360 0.377 








                           Other 
(2.93) (2.72) (2.76) 
0.63*** 0.83*** 0.71*** 0.55***
(2.84) 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
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6.2.5.2. District attractiveness to logistics FDI 
 
As preceding chapter, attractiveness is defined as the probability that a district is 
chosen by a representative foreign logistics service provider. The ranking of all districts’ 
attractiveness based on specification four in 2001 is reported in Table 6.6. It indicates that 
Pudong attracted about 57 percent of logistics FDI in Shanghai, followed by Hongkou, 
Changning and Huangpu. The top four districts have attracted more than 80 percent of all 
logistics FDI in the city. It reveals strong agglomeration economies of foreign logistics 
firms. 
 
Table 6.6 District attractiveness to foreign logistics firms in 2001 
District Attractiveness District Attractiveness District Attractiveness 
Pudong 0.570412 Minghang 0.029963 Qingpu 0.004223 
Hongkou 0.108518 Jiading 0.028304 
0.003240 
0.037715 0.009069 0.000119 
Zhabei Jinshan 
Putuo 0.003703 
Changning 0.065620 Luwan 0.022537 Songjiang 
Huangpu 0.064661 Jin'an 0.014660 Nanhui 0.000245 
Xuhui Yangpu Fenxian 
Baoshan 0.031462 0.005546 4.34E-06 
 
The attractiveness variation of the central area and other area during the period of 
1993 to 2001 is given in Figure 6.5. Although estimation results of the nested logit model 
reveal that logistics FDI is more likely to locate near the CBD area, Figure 6.5 indicates 
that the attractiveness of central area have decreased while that of the periphery area has 
increased steadily since 1994. The rapid economic development in the periphery area, 
especially Pudong New Area makes the non-central area increasingly attractive to foreign 
logistics investments. Figure 6.6 further shows that the attractiveness of most districts in 
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the central area had decreased since 1996, thereby agreeing with previous findings, which 
observed faster growth of service industry in non-central zones (Gorden and Richardson 
1996; Harrington and Campbell 1997).  






































6.2.5.3 Magnitudes of Explanatory Variables 
 
explanatory variable m depends on the characteris
The impact on probability of district j being chosen caused by the variation of an 
tics of the district being analyzed, as I 
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have mentioned in the preceding chapter. Table 6.7 reports the magnitude of explanatory 
variables in top 4 districts. It reveals that two dummy variables, ROADUM and 
SEADUM have influential  on dist ractivene ogistics esides 
transport infrastructure, LALLEMP also has strong effects, ing the i nce of 
ma ent.  
 
Table 6.7 In tion of ents for some districts 
 Huangpu Changning Hongkou Pudong 
effects rict att ss to l FDI. B
 imply mporta
rket size in attracting foreign investm
terpreta coeffici
SEADUM 9.300 8.041 11.331 22.621 
NTZ -7.259 -6.276 -8.844 -17.657 
HOTEL 2.509 2.169 3.056 6.102 
LALLEMP 9.935 8.589 12.104 24.164 
ROADUM 20.670 17.871 25.183 50.275 
RAIDUM -2.184 -1.888 -2.661 -5.312 
DISPORT -0.543 -0.470 -0.662 -1.321 
LPRIVACY -0.069 -0.060 -0.085 -0.169 
 
tions to the new data sets respectively. I also picked up the firms that provide 
transport services and ran the specification em. The estimation results are reported 
in Table 6.8, Table 6.9 and Table 6.10 respectively. Despite differences in the number of 
observations and choice alternatives, coefficient estimates are remarkably consistent. 




6.2.5.4. Robustness Test 
The robustness of our specifications is tested by applying the same specification to 
sub-samples of our data set. I adjusted the choice alternatives by define them as the 
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Table 6.8 NL Estimation results for districts that received at least two logistics FDI 
Specification (1) (2) (3) (4) 















RAIDUM  0.80***  
(3.08) 
 -0.23  
(-0.60) 
DISPDAIR  - -0.06***  
(-2.82) 
 
DISHQAIR   0.04  
(1.09) 
 
DISPORT    -0.09***  
(-4.27) 
LPOPDEN   -0.43  
(-1.34) 
 




LPRIVATE    0.02  
(0.13) 








FINANCE  0.02***  
(4.95) 
  
Observation × alternatives 597×14 597×14 597×14 597×14 
Log- likelihood -1054 -1114 -1080 -1054 
Restricted Log-likelihood -1512 -1512 -1512 -1512 
Chi-square 914 795 863 915 
Degree of freedom 7 7 9 10 
ρ2 Adj. a 0.302 0.262 0.284 0.302 

















Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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Table 6.9 Estimation results for districts that received at least five logistics FDI 
Specification (1) (2) (3) (4) 


























 0.04   
DISPORT    -0.10***  
(-3.93) 
LPOPDEN   -0.41  
(-1.31) 
 




LPRIVATE    -0.03  
(-0.15) 
NTZ -  -0.96***  -0.37  
(-1.35) (-3.55) 




FINANCE  0.02***  
(3.61) 
  
Observation × alternatives 593×13 593×13 593×13 593×13 
Log- likelihood -1050 -1081 -1057 -1030 
Restricted Log-likelihood -1473 -1473 -1473 -1473 
Chi-square 846 846 846 886 
Degree of freedom 6 7 9 10 
ρ2 Adj. a 0.286 0.265 0.282 0.300 

















Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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Table 6.10 Estimation results for firms with transport services as business 
Specification (1) (2) (3) (4) 
DISCBD -0.14  -0.13  
(-5.76) *** (-4.75) ***
  
SEADUM 0.55  0.96  1.93  1.01  
(2.35)** (2.99) *** (5.60) *** (3.14)***











-0.01   
DISHQAIR   -0.04  
(-1.37) 
 
DISPORT  -0.07    
(-3.23) ***
LPOPDEN   -0.30  
(-0.80) 
 
LALLEMP 1.15   0.75  1.41  
(3.31) *** (2.58)*** (3.56) ***
LPRIVATE    -0.25  
(-1.11) 
NTZ -2.48  -1.50  -1.97  
(-5.56) *** (-2.95) ***
 
(-4.41) ***
HOTEL 0.28  
(8.09) ***
0.19  0.35   
(4.24) *** (7.50) ***
FINANCE  0.02  
(2.91) ***
  
Observation × alternatives 190 ×18 190 ×18 190 ×18 190 ×18 
Log- likelihood -417 -443 -442 -418 
Restricted Log-likelihood -549 -549 -549 -549 
Chi-square 265 212 214 263 
Degree of freedom 7 8 9 10 
ρ2 Adj. a 0.240 0.191 0.192 0.237 
Inclusive Value: Center 0.03 (0.13) 0.05 (0.24) -0.12 (-0.18) 0.006 (0.02) 
                           Other 0.02 (0.04) 0.57 (0.83) -0.15 (-0.22) -0.01 (-0.03) 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where L(M) 
is the model log-likelihood value, k is the number of parameters, and L(0) is the log-likelihood 
value with all coefficients equal to zero in the model. 
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6.3 Firm-Specific Characteristics and Intra-metropolitan Location 
 
Another emphasis of this study is the firm-specific effects on FDI intrametropolitan 
location. Foreign firms’ evaluations on strategic options may be different and view 
identical investment opportunities offered by a particular site differently (Rugman 1979, 
Stopford 1982). The relative importance of certain features may vary with some firm-
specific characteristics (Waddell and Shukla 1993). A recent study indicated that the 
location strategies of services within a metropolitan area depended on the nature of the 
relationship between the service provider and the customer (Aguilera 2003). When face-
to-face contacts with customers were required, those activities with local area as their 
market attempted to locate near their market. When customers were essentially outside 
the city, they would choose the site where easily access to transport infrastructure. 
Otherwise, an accessible peripheral site should be the best choice. More empirical studies 
have been conducted in the literature, which has been reviewed in preceding chapter. The 




This section attempts to study the firm-specific effects on FDI location in a 
metropolitan area. It is accomplished by following methodology. First, based on each 
firm-specific characteristic (source of region, age of firms and organization structure), the 
observations are classified into two sub-samples as follows 
• Logistics firms from Hong Kong, Macao and Taiwan (HMT) versus those from non-
HMT region.  
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• Mature firms (those being established before 1998) versus new firms (those being 
established in or after 1998). The justification for the choice of sub-samples is that the 
year of 1998 is a turning point of foreign logistics service providers’ entry into Shanghai. 
Before 1998, there were 40 to 50 foreign logistics entrants in Shanghai each year. This 
figure began to exceed 50 in 1998 and increased dramatically in the next three years, as 
indicated by Figure 3.4. I attempt to investigate that whether this increase in the number 
of foreign logistics entrants is associated with the change of investors’ preference for site 
attributes. Another consideration of using 1998 as a point is to allot enough observations 
for regression in each sub-sample. 
 
• Independent firms (or headquarters) versus branch (or offices establishments). 
Second, the conditional logit model specified by equation (6.14) is applied to each 
group of data set. To make the comparison easier and clearer, I will apply one 
specification to each sub-sample. Finally, following Leitham, McQuaid and Nelson (2000) 
and He (2003), the comparison of differences in estimated coefficients’ sign and 
significance between paired groups reveals whether the influence of site attributes on 
logistics FDI location varies with firm-specific characteristics. 
 
6.3.2 Estimation Results and Discussions 
The estimation proceeds by maximizing the log-likelihood of all observations. The 
estimation results are given in Table 6.11. The emphasis is whether different groups of 
logistics firms have different preferences on site attributes. Therefore, the sequent 
discussions will focus on the differences in estimation results between groups. 
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To test the source of region effects on intra-metropolitan location behavior, I ran the 
specification for HMT and non-HMT firms respectively. The results are shown in Table 
6.11. The location choices of non-HMT firms are found to be significantly influenced by 
market demand (LALLEMP), but this is not the case for overseas Chinese logistics 
providers. Overseas Chinese firms are normally labor intensive and a large proportion of 
them move to China in an attempt to escape rising labor costs and space constraints at 
home. The market consideration is next. However, multinationals from developed 
countries, such as the United States, are normally capital and technology-intensive and 
enter China to reap benefits from the increasingly expanding market, which has long been 
controlled by the government. 
I classify the observations into two groups based on the year of entry. Those 
established before 1998 as mature firms while others as new firms. The estimation results 
in Table 6.11 reveal that mature firms prefer the location close to Hongqiao International 
Airport, but new firms have reverse preference. With the setup and operation of Pudong 
International Airport in 1999 – an alternative to Hongqiao International Airport, and the 
government’s plan of ‘moving air cargo business from Hongqiao to Pudong airport’, the 
position of Hongqiao International Airport in air cargo business has been downgraded 
and increasingly replaced by its counterpart in Pudong new area. New companies are 
significantly responsive to market liberalization policy (LPRIVATE) and the external 
benefits caused by urbanization (LPOPDEN), while mature firms are not. This implies 
that LPRIVATE and LPOPDEN become more important for a district to enhance the 
attractiveness to foreign logistics investment than before. 
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Based on the type of organization, the observations were classified into independent 
firms (or headquarters) and branch establishments (or representative offices). The 
estimation results in Table 6.11 reveal location behavioral differences between them. 
Higher population density (LPOPDEN) attracts foreign branch companies but deter 
independent firms significantly. It implies that branch companies may prefer more on the 
external benefits caused by urbanization, such as scale economies and better 
infrastructure, while their independent counterparts are more sensitive to the higher land 
costs caused by more population. Another interesting finding is that LALLEMP, a proxy 
of market size attracts independent firms but has no significant impact on branch location. 
A recent study (Hertz and Alfredsson 2003) showed that some logistics branches were 
established to meet the geographical coverage requirements of existing customers and 
network. Compared to independent firms, logistics branches care less about the local 
market demand for logistics services, especially at the early stage of operation. Table 
6.11 also implies that whereas branch companies tend to locate at the district with higher 
market liberalization level (LPRIVATE), independent companies have no significant 
preference on such location. 
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Table 6.11 Comparison of results of sub-groups: Firm-specific effects 
Source of region  
effects 
















(3.94) *** (3.39) ***
1.718 
(2.22)**
DISPDAIR -0.080 -0.099 -0.166 -0.107 -0.070 -0.078 
















-0.148 -0.101 -0.170 -0.124 -0.121 
(-4.37) 
***









































Obs. ×Alt.a 330 ×18 193 270 ×18 366 ×18 234 ×18 407 
Log-L. -608 -534 -622 -509 -650 -434 
ρ2 Adj.b 0.362 0.314 0.220 0.412 0.246 0.447 
 
Notes: *, **, and *** denote significance at the 10%, 5% and 1% level respectively. 
          t-statistics are in parentheses.   
          a Obs. ×Alt denotes number of observations × number of choice alternatives. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where 
L(M) is the model log-likelihood value, k is the number of parameters, and L(0) is the log-





This chapter examined location determinants of logistics FDI within a metropolitan 
area and attempted to investigate the impact of two groups of factors: site attributes and 
firm-specific characteristics. 
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Based on a partial equilibrium model as well as existing evidence of FDI location, it 
was hypothesized that location choice of logistics FDI in a city depended on the 
following factors: accessibility to market, government policy, distance to CBD, 
availability of transport infrastructure and accessibility to supporting services. The 
estimation results lent support to these hypotheses generally. Foreign logistics 
establishments favored the districts near CBD. They were attracted by good transport 
infrastructure, vigorous market demand and high market liberalization level. High 
population density deterred FDI. These results are quite consistent with previous findings 
concerning location determinants of manufacturing FDI. It supports the proposition that 
the manufacturing FDI theories are applicable to logistics service industry. 
This study investigated the influence of firm-specific characteristics on intra-
metropolitan location choices of foreign investment for the first time. The estimation 
results indicated that the impacts of ROADUM, DISPDAIR, DISPORT, and HOTEL on 
location choices of foreign logistics investments were quite stable and consistent for all 
types of firms. However, different firms might have quite different preferences on the 
distance to HONGQIAO International Airport, district population density (LPOPDEN) 
and market demand (LALLEMP, LPRIVATE). For instance, higher population density 
(LPOPDEN) attracted branch companies and new firms, but acted as deterrence to their 
counterparts. Independent firms or non-HMT firms were more sensitive to market 
demand (LALLEMP) than branch or overseas Chinese firms. On the other hand, branch 
firms or new firms were more responsive to market liberalization policies (LPRIVATE). 
Our empirical results emphasized that beside hardware infrastructure, the software 
factors (such as government policies and availability of supporting services) and firm 
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heterogeneity played important role in determining location choices of foreign logistics 
firms in a city. Government authorities should take all these determinants into 
consideration in order to take appropriate public logistics policies. More details 
concerning research and policy implications will be given in the next chapter. 
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 Chapter 7. Conclusions and Implications 
 
This thesis has investigated the location determinants of foreign logistics firms across 
Chinese cities as well as within a metropolitan area, Shanghai. Partial equilibrium models 
were developed to investigate how the profit level of logistics service providers was 
determined, within a market structure of monopolistic competition. Empirically, discrete 
choice models based on recent census data were employed. Some conclusions and 
implications could be drawn from this research. 
 
7.1 Conclusions of This Thesis 
 
Little research has been done concerning logistics location. A recent study was by 
Oum and Park (2004). By a structured questionnaire-based survey on multinational 
companies and a personal interview with MNCs senior executives, Oum and Park (2004) 
identified some major factors that multinational companies considered important when 
they made location decision of their regional distribution centers. The critical 
determinants included market size, geographic location and transport linkage, transport 
facilities, labor quality, political stability, modern logistics service providers and costs, as 
well as pro-business government and officials. Since this thesis studies the location 
decisions of foreign logistics firms within a country, the author did not consider the 
impact of political stability. It should be noted that results of these two studies are quite 
consistent. This thesis could enrich the literature through analyzing: (1) the location 
behavior of foreign investment in a transitional economy, (2) location decisions of 
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logistics service FDI, and (3) firm-specific effects on location choices of foreign logistics 
firms. 
7.1.1 FDI Location in a Transitional Economy 
As China transits from a planned economy, most production and distribution activities 
are undergoing dynamic change. China’s transition toward a marketing economy has 
been associated with the opening policies since the end of 1970’s. The empirical results 
in this research indicated that preferential policies taken by the government played an 
influential role in attracting foreign logistics firms. Three policy factors were considered 
in the models for location choices across cities: Open Coastal Cities (OCC), Free Trade 
Areas (FTA) and capital cities (CAPITAL). All were found to have significant impacts 
on FDI location choices. In the intra-metropolitan location models, a policy variable 
(NTZ) was included and found to be attractive as well. Preferential policies taken by a 
small number of cities (especially at the early stage of China’s opening up) are an 
important reason why foreign logistics firms cluster heavily in some certain areas. The 
results also revealed that preferential policies in FTAs had less influence on new logistics 
FDIs. New foreign entrants placed more emphases on roadway transport conditions, 
implying that transport infrastructure establishment did play an important role in 
enhancing urban attractiveness to logistics investment. Another special consideration in a 
transitional economy is the level and degree of market liberalization. High market 
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of encouraging the development of non-state owned economy was a successful factor in 
attracting foreign logistics firms. 
 
7.1.2 Location Behavior of Logistics Service FDI 
 
This research has also supported the proposition that the theory of manufacturing 
multinationals and FDI could be applied to service multinationals. The theoretical model 
showed that the probability of a city being chosen depended on factor costs, market size, 
retention rate, outsourcing probability of local logistics users etc. The empirical results 
suggested that logistics FDI favored better transport infrastructure and bigger market size. 
Labor quality was a positive factor while labor cost’s impact was negative. Other 
considerations of foreign logistics firms included presence of agglomeration economies, 
government incentives, information infrastructure and market liberalization degree. 
Regarding the location choice of foreign logistics firms within a metropolitan area, the 
theoretical model showed that location choice of logistics service providers depended on 
the accessibility to market, labor and land market considerations, government policy, the 
availability of transport infrastructure and proximity to supporting services. The 
estimation results lent support for the hypotheses generally. Foreign logistics investments 
tended to choose the locations near CBD and transport nodes. Bigger market size, more 
preferential policies, higher labor quality and market liberalization level attracted 
logistics FDI. The above findings are quite consistent with previous studies that targeted 
at foreign manufacturing firms. 
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7.1.3 Firm-Specific Effects on FDI Location Behavior 
 
Traditional FDI theory assumes that all multinational companies have identical 
production function, and particular location advantages have the same importance for all 
multinational companies. In other words, all firms in a certain industry value particular 
site attributes similarly and benefit from them in the same degree (Nachum and Wymbs 
2002). However, this research revealed that the importance of some inter-city factors 
varied significantly with firm-specific characteristics: 
• Logistics firms from non-HMT regions favored the capital cities, while HMT firms 
were more likely than their counterparts to value better information infrastructure, service 
agglomeration and inter-city roadway transport condition.  
• Logistics branches less depended on local labor quality, service agglomeration, inter-
city road transport, provincial roadway transport and government preferential policies 
provided in FTAs, compared to their independent counterparts. Capital cities were 
attractive for branch companies but not for independent firms or headquarters. 
• The importance of some location determinants was also found to vary with time. 
New firms were more sensitive to market liberalization level, road transport infrastructure 
and advantages in capital cities, while the mature put more emphases on service 
agglomeration and preferential policies in free trade zones. 
The locational determinants of logistics FDI within a metropolitan area varied with 
some firm-specific characteristics as well. For instance, market demand (LALLEMP) was 
an attractive factor for independent firms or non-HMT firms, but had no significant 
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impact on branch or HMT companies. In addition, branch or new firms were more 
sensitive to market liberalization policies than their counterparts. 
 
7.2 Implications of This Thesis 
 
 
This research provides some valuable guidelines for researchers and policy-makers. 
 
7.2.1. Implications for Researchers 
 
Some implications could be derived for researchers:  
First, the location determinants of logistics FDI are largely consistent with those of 
manufacturers. However, some special considerations should be noted. For instance, 
logistics service providers are likely to cluster in the locations near transport nodes, such 
as airport and seaport. Transportation is a key consideration for them. In addition, since 
logistics service is non-tradable and frequent face-to-face contacts between logistics firms 
and customers (or supporting services) are required, logistics firms may tend to locate 
near their customers and supporting services.  
Second, some special characteristics of transitional economies, such as significant 
government intervention and market liberalization process must be considered in 
studying location behavior of foreign logistics firms in a transitional economy. This 
research found that both government preferential policies and market liberalization level 
were influential factors in determining the location choices of logistics firms across cities 
as well as within a city. 
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Third, traditional FDI theories assume that all multinational companies have identical 
production function and search for the same inputs in their external environment. They 
have largely ignored the heterogeneity of multinational enterprises. The empirical results 
of this research revealed that firm-specific characteristics might significantly influence 
firm’s evaluation on the importance of some site attributes. Therefore, location choices 
are determined by the interaction of site attributes and firm-specific characteristics. 
 
7.2.2 Implications for Policy Makers 
 
This research has also revealed some policy implications for government authorities. 
Since local logistics service providers are unresponsive and unreliable (Carter et al. 1997), 
the government needs to attract foreign logistics providers, which could fill in the gaps 
left by local firms and upgrade urban logistics system. Therefore, policy makers need to 
understand the location behavior of foreign logistics providers. 
As mentioned in the third chapter, a number of municipal governments in China have 
realized the importance of foreign logistics investment. Some of them aim to be regional 
or international logistics hubs and have taken preferential policies to encourage the 
development of urban logistics sector. However, the current logistics policies mainly 
emphasize on the provision of hardware facilities and logistics infrastructure (such as the 
construction of roadway and logistics parks) but not software elements (such as labor 
quality). In addition, firm heterogeneity is largely ignored. This research has provided 
some evidence of originality in the field. The spatial data, coupled with information on 
individual logistics firms enable us to understand the location behavior of foreign 
logistics investments, which could offer important information for policy-makers. 
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First, the empirical results showed that transport network capacity (in terms of 
roadway, railway, airway and seaway transport) did matter in attracting foreign logistics 
investment. The availability of transport infrastructure was an important consideration for 
foreign logistics firms when they made location choices. This result gives justification for 
current policies of constructing transport infrastructure and logistics parks taken by a lot 
of municipal governments.  
Second, market size and agglomeration economies were important factors in attracting 
foreign logistics providers, which revealed the importance of the existing industrial base 
and geographical location of a city. An important implication is that although a number 
of cities are positioning themselves as a regional or international logistics hub, it is 
unwise to take this for granted. A city must take its transport conditions (such as 
accessibility to seaport and airport), existing industrial base and geographical location 
into consideration. Some cites may not achieve their objective of being a regional 
logistics hub because of some inherent disadvantages in above aspects although great 
strides have been made. The fourth chapter has analyzed and reported the 
competitiveness of some Chinese cities in attracting foreign logistics firms, which acts as 
a reference for local governments. 
Third, besides transport and market consideration, location choices of foreign logistics 
firms across cities were also determined by labor quality, market liberalization degree 
and government preferential policies. This result supports our hypothesis that foreign 
logistics providers value not only hardware facilities, but also the software factors. The 
importance of software factors cannot be ignored. For instance, the government should 
encourage training and education programs in logistics in order to enhance the skills of 
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labor force. On the other hand, it can offer some specific preferential policies in some 
certain area, such as logistics parks in order to attract foreign logistics firms. 
Fourth, the importance of some site attributes varied with firm-specific characteristics. 
Different groups of firms might emphasize different site attributes, as we have mentioned 
previously. Policy-makers should emphasize investors’ specific requirements and take 
differentiated policy package. Additionally, they should choose promotion target (if any) 
appropriately. For instance, logistics branches and those from non-HMT regions were 
more likely than their counterparts to choose capital cities. As a result, urban logistics 
policies and promotion activities in capital cities may be more effective if targeting at 
branch and non-HMT companies. 
Fifth, policy’s effectiveness was found to vary over time. At the first half of 1990’s, 
foreign logistics investors tended to locate at the city with stronger industrial base. 
However, in recent years foreign logistics investors preferred the accessibility to roadway 
infrastructure. The impact of FTA had decreased. It indicated that foreign firms’ 
preference might vary over time. Policy-makers should review and adjust their policy 
package regularly. 
As mass flow of foreign investment into Chinese cities, FDI has become a new driving 
force for urban restructuring. Thus, FDI location behavior in an intra-metropolitan area 
may give some implications for urban spatial planners. We found that logistics FDI 
tended to locate near the CBD, but this urbanization trend had been changed in recent 
years. The attractiveness of the center area to logistics FDI had been found to decrease 
while that of the periphery area increased over time. Urban planner should realize this 
trend and take it into consideration when making policies. 
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When foreign logistics providers choose location within a metropolitan area, besides 
hard infrastructure and facilities, software factors such as government policies and 
availability of supporting services are important considerations as well. Therefore, the 
importance of software factors should be emphasized in order to attract and allocate 
foreign logistics service providers into some certain zones. In addition, the empirical 
results in this research also confirmed that the relative importance of location factors did 
vary with some firm-specific characteristics. When local government authorities take 
preferential policies to attract foreign logistics investment, they should realize the 
differences between various groups of firms and take some differentiated policies as well. 
 
7.3 Limitation and Possible Extensions of This Research 
 
This study has taken a step in identifying the role played by site and firm-specific 
attributes in determining the location behavior of foreign logistics firms across cities as 
well as within a metropolitan area. It is possible of course that other industries and 
regions with a different complex may lead to different results. In addition, it is important 
to emphasize that methodological and data set problems may limit our research. For 
instance, since some firm-level data used in this research is categorical data, I cannot 
construct discrete-continuous choice models or mixed logit models, which may be more 
effective and appropriate in analyzing the impact of site attributes and firm specific 
characteristics simultaneously. 
Although associated with some limitations, this thesis has made a valuable attempt in 
investigating location behavior of foreign logistics firms in a transitional economy. When 
data are available, some possible extensions could be done by (1) incorporating more 
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firm-specific characteristics, such as characteristics of customers; (2) considering the 
impact of site and firm-specific factors simultaneously by using discrete-continuous 
choice model or mixed logit model; and (3) taking smaller geographical units as research 
target (such as postal zones) in order to achieve more focused and valuable results. 
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Appendix A 
 
Let’s investigate the situation when the representative logistics provider sets its output 
level in order to achieve profit maximization here. The profit maximization problem of 
the logistics service providers i could be described as 
 
'
'm a x ( )
i j
j i j x j i ji j i j
S
r P P XSΠ = −  
subject to 
'
0 1i j i jX c c S= +  
1 / ( 1 )1( )i j j i jS P b Q Y P
σσ −− −=  
'


















Condition (A.2) represents the logistics firm’s production function, while (A.3) 
denotes the market demand for logistics service i, and (A.4) represents equality of the 
demand and supply of external logistics service.  
 
Since the constraints hold with equality, we can substitute the equations for Xij, Pij and 
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The first order conditions of (A.5) with respective to Sij is: 
 
0 1m a x
i j
i j j j j i j j x j j j x j i jS
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From (A.6), we obtain 
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∂  in the left hand of (A.7), we recall and differentiate (4.2) (i is 
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Given Chamberlin’s monopolistic competition, each firm’s output change will not 
affect the output of other firms in the sector. In equation (A.8), this assumption implies 










σ σ σ σ− −∂ =∂ ∑  =
 
Substituting (A.9) into (A.7) leads to: 
 
2 2 1 1
1( )j ij j ij xjPbQ Y S PbQ Y S P c
σ σ σ σσ σ− − − −− + =
Co
i j i j i j x j
 
 
mbination of (A.10) and (A.3) results in 
 
( ) ( / ) 1P S Y P P c
σ σσ σ− + =  
 
Chamberlin monopolistic competition also assumes that the number of firms in the 
sector is so large that the influence of each firm on the total output in the sector is 
negligible, which implies that / 0ijS Y
σ σ = . The first term in the left hand of (A.11) 
equals to zero. Therefore, equation (A.11) implies that in order to maximize its profit, the 







1 /i j x jP P c σ=  
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Comparison of (A.12) and (4.22) indicates that we get the same conclusion that each 
logistics provider should charge its price at mark-up over the marginal cost in order to 
maximize profit. 
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Appendix B 
The models with all explanatory variables except those with highly correlated 
which are mutually correlated and a large number of choice alternatives (40 cities), it is 
par tim ve an M
a  e no
 
Table B lts planatory variabl
d co
 
coefficients are given in Table B.1. Given the large number of explanatory variables, 
not surprising that several ameter es ates ha unexpected sign. oreover, 
further an lyses show that these models ar t robust. 
.1 Estimation resu with all ex es except those with highly 
correlate efficients 
Specification B.1 B.2 B.3 B.4 
 Para. t stat. T ra. Para.  stat. Pa T stat Para. T stat 
LFORAL * 5  L1 0.34 7.30** 0.26 .23***    
LINDOUT1     0.36 5.07*** 0.40 5.91***
LPRIVATE1 0.28 4.65*** 0.20 3.35*** 0.16 2.54** 0.26 4.21***
LPOPDEN -0.09 -1.04 -0.07 -0.77 -0.05 -0.61 -0.004 -0.04 
LTECHPOP 0.20 3.47*** 0.13 2.25** 0.15 2.49** 0.24 4.17***
LTELEPH -0.31 -3.00***     -0.12 -1.20 
LWAGE   0.93 3.88*** 1.15 5.01***   
LFDI 0.48 10.44*** 0.42 9.12*** 0.39 8.07*** 0.44 9.13***
LTERT 0.11 0.64 -0.22 -1.39 0.10 0.52 0.31 1.64 
BERTHDUM 0.61 * 0.55 0.59 5.13***5.52** 0.61 5.45***  4.72***
AIRDUM .13 4 -0.35 -1.75* 0.09 0.48 0  0.66 -0.2 -1.24 
LROADEN .22 4  0.38 5.62*** 0.20 3.33*** 0  3.64*** 0.3 5.07***
LROADEN .08 0.19 1 -0.07 -0.48 -0.20 -1.35 -0  -0.57 1.48 
DEN1 0.37 71 0.42 6.12***5.79***LRAI 0.65 9.31*** 0.  9.47***
OCC 0.15 1.31 -0.21 - 0.241.87* -  -2.15** 0.04 0.39 
FTA 0.31 2.68*** 0.46 3.78*** 0.75 5.49*** 0.62 4.66***
CAPITAL 1 0.090.94 4.61*** 0.36 .70*  0.43 0.55 2.82***
Obs. ×Alt.a 75 17 517  ×40 1775 ×40 75 ×40 177  ×40 
Log-L 45 -4574 - 64 -4561 -4562 
Res. Log-L 6 -6548  - 548 -6548 -6548 
ρ2 Adj.b .3 .30 03 0.303 0.303 0 01 
 
*Notes: , **, and  denote significance at the 10%, 5% and 1% level respectively. 
es. 
          b The adjusted likelihood ratio index (ρ2 Adj.) equals to 
***
          a Obs. ×Alt denotes number of observations × number of choice alternativ
1 [ ( ) ] / ( 0 )L M k L− − ,  where 
(M) is the model log-likelihood value, k is the number of parameters, and L(0) is the log-
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A
 
Table C.1. Attractiveness of Chinese cities to logistics FDI in speci
 
Ci Co C C C
ppendix C 
 2001 based on fication 
1
 
City Compete ty mpete ity ompete City ompete
Shanghai 0.343480 Be 0.0 Yijing 25352 antai 0.008062 Chengdu 0.002438
Shenzhen Sh 0.0 Nantong 0 0
 Ha .0 Jinan 0
 Fu 0.0 Z  0 g 0
ao Shuzhou 0.0 Wuhan 0
Fo 0 Dongguan 0 0
hongshan 0.038250 Zhuhai 0.010497 Lianyungang 0.004290 Shaoguan 0.001093
yuan 0.000411
iamen 0.027718 Hanzhou 0.009819 Jiangmen 0.002787 Kunming 0.000225
Nanjing 0.025404 Shantou 0.009643 Yingkou 0.002611 Wulumuqi 0.000189
0.105514 enyang 16237 .006611 Hefei .002211
Tianjin 0.090438 ikou 0 14953 .005694 Rizhao 0.001965
Guangzhou 0.054727 zhou 14886 henjiang .005493 Chongqin .001549
Qingd 0.046211 12828 .004707 Qingyuan 0.001314
Ningbo 0.040048 shan 0. 11322 .004494 Chaozhou .001244
Z
Dalian 0.031825 Wuxi 0.010432 Zhangjiang 0.003029 He
X
 
* Compete denotes urban attractiveness to foreign logistics firms. 
 
Table C.2. Attractiveness of Chinese cities to logistics FDI in 2001 based on specification 
2 
 
City Compete City Compete City Compete City Compete 
Shanghai 0.329192 Haikou 0.020254 Hanzhou 0.006969 Rizhao 0.002676 
Shenzhen 0.114739 Beijing 0.017596 Dongguan 0.006737 Hefei 0.001668 
Tianjin 0.105933 Nanjing 0.017344 Zhenjiang 0.005857 Chengdu 0.001318 
Guangzhou 0.057143 Shenyang 0.015008 Nantong 0.005835 Shaoguan 0.001275 
Zhongshan 0.046991 Fuzhou 0.014415 Lianyungang 0.004774 Qingyuan 0.001174 
Qingdao 0.046463 Yantai 0.01433 Jinan 0.004261 Chaozhou 0.000991 
Ningbo 0.029804 Shuzhou 0.014235 Yingkou 0.003355 Chongqing 0.000856 
Xiamen 0.024293 Foshan 0.011507 Jiangmen 0.003022 Heyuan 0.000329 
Dalian 0.022223 Wuxi 0.010933 Wuhan 0.002941 Kunming 0.000171 
Zhuhai 0.021004 Shantou 0.009476 Zhangjiang 0.002784 Wulumuqi 0.000127 
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pete City Compete City Compete City 
Shanghai 0.344187 Xiamen 0.018939 Jinan 0.007092 Hefei 0.002051
Tianjin 0.107442 Shuzhou 017758 Yingkou 0.006381 Chengdu 0.001683
Shenzhen 0.095055 Nanjing 7411 Nanto .006016 Shaoguan 0.001597
Qingdao 0.063890 Fuzhou 5186 Dongguan 0.005327 Qingyuan 0.001324
Guangzhou 0.046530 Wuxi 0.013882 Liany 004557 Zh 001285
Ningbo 0.043679 Yantai 0.011822 Haikou 0.004336 Chaozhou 0.001202
Beijing 0.030726 Hanzhou 09634 Wuhan 0.004133 Cho 0.001190
Zhongshan 0.028550 Zhuhai 9319 Rizhao 0.003707 Hey .000553
Dalian 0.027648 Foshan 0.008752 Shantou 0.003132 Wulumuqi 0.000473
Shenyang 0.021945 Zhenjia 7 Jiangmen 0.002978 Kunming 0.000250
0.
 0.01 ng 0
0.01














Table D.1 Estimation results of other selected specifications 
 
Specification (1) (2) (3) 















DISHQAIR -0.00  
(-0.02) 
 -0.19  
(-9.09)P ***P 
DISPORT -0.12  
(-9.61)P ***P 
  












LPRIVATE 0.97  
(3.30)P ***P 
  










Obs. ×Alt. Pa P 600 ×18 600 ×18 600 ×18 
Log-L -1154 -1188 -1154 
Res. Log-L -1733 -1733 -1733 
ρP2 P Adj. Pb P 0.334 0.314 0.334 
 
Notes: P* P, P**P, and P***P denote significance at the 10%, 5% and 1% level respectively. 
          t statistics are in parentheses. 
          Pa P Obs. ×Alt denotes number of observations × number of choice alternatives. 
          Pb P The adjusted likelihood ratio index (ρP2 P Adj.) equals to 1 [ ( ) ] / ( 0 )L M k L− − ,  where 
L(M) is the model log-likelihood value, k is the number of parameters, and L(0) is the log-
likelihood value with all coefficients equal to zero in the model. 
 
 
